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Executive Summary

TheElectric Vehicle Roadmap for Connect{Eid Roadmaprepresents a comprehensive strategy for accelerating

the deployment of electric vehicles (EVs) through policies and regulatory tools addressing transportation equity,
purchasing incentives, consumer education, charging infrastructure expansion, consutegtipn, integration

of EVs into the electric grid, utility investment, amility rate design.

Connecticutsuffers from some of the worst air quality in the countgspecially along heavityaveled
transportation corridors where criteria air polluteare most densely concentrated. Poor air quality exposure
exacerbatsacute and chronic respiratory problems such as asthma, Chronic Obstructive Pulmonary Disease, and
other lung diseases. A recent national repdwsthma Capitals 2019anked New Have(#11) and Hartford (#13)
among the 100 largest U.S. cities where it is most challenging to live with astivhdeployment is one of several
measures that will greatly reducemissions from mobile sourcegarticularly lightduty vehicles(LDVs)and
medium-and heavyduty truckg which account for approximate§6 percent of nitrogen oxides (NOx), a harmful
component of smog and other hazardous air pollutants.
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emissions.After analyzing pathways for GHG reduction, the Govdé@n@ouncil on Climate Change (GC3)
identified transportation electrification viavide-scale EV deployment to be among the primary solutions for
achieving the stat@ statutorily requiredeconomywide GHG reductions targets of 45 percent and 80 percent
below 2001 levels by 2030 and 2050, respectivBlther important transportation sdor strategies include
retaining stringent fuel economy standards, increasing the use of public transit and alternative modes of
transportation, supporting transibriented development (TOD), and encouraging sustainableUsedplanning.

TheEV Roadmafocuses specifically on the pathways to achievaevscale EV deploymentvhich complements

these other transportation sector GHG strategies, awilll correspondingly drive reductions in harmful criteria
pollutants from the transportation sector, help the state meet federal healtised air quality standards, and
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As one of several stas signing onto the ZesBmission Vehicle Memorandum of Understanding (ZEV MOU),
Connecticut has committed to an ambitious goal of putting 12500160,000 EVs on the road by 20EBectric
vehicle supply equipmeni&{/SEdeployment should be scaled teduce range anxiety and encourage higb&t
penetration ratesas consumers become more confident in charging accessibility

Electric vehicles provide many benefits to consumaersluding lower maintenance costs and often lower fuel
costs To date, thereare nearly 2.4 million lightluty passenger cars and trucks registered in Connecticut. Annual
sales of new.DVsn Connecticut fluctuate each year from roughly 150,6©@80,000, and EVs account for only

2 percent of annual sales. This indicates that EVs are still @arlyadoption phase.

As of December 31, 2019, theaee 11,677 EVs registered-$tate and, of these, approximately 70 percene
Tesla models, whichr@ supported by Tes@& proprietary EVSE charging network. T@stharging network
accounts for 25 percent of publiehvailable charging infrastructure in Connecticut, and includes 36 destination
charging stations with 79 charging connectors, and 2@tgerrent fast charger (DCFC) stations with 160 charging
connectors. Howevethese publiclyavailable stations utilize a proprietary connector and remain inaccessible to
non-Tesla drivers. In building out the publiggcessible charging infrastructuretavork in the state, Connecticut
should take Tesfa charging network into account, while ensuring that publialyded, publiclyaccessible
charging stations are brand agnostic and support charging for all makes and models.

! Asthma Capitals 2019. Asthma and Allergy Foundation of America. Retrieved August 5, 2019 from
https://www.aafa.org/media/2426/aafa20193asthmacapitalsreport.pdf.
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Significant EV penetration ariEVSE deployment will require strategictionin response to current and future

policy landscapes. The regulatory framework that requires auto manufacturezaable consumer choice by
produdng EVs for sale ignder threat On March 8, 2020, he federd governmentfinalizeda regulatoryrollback

of Corporate Average Fuel Economy (CARE)vehicle GHG emissistandardsin September 201,%he federal
governmentfinalized a rule@escindinghe legal authority through which Califormiaand by extension Connecticut

and manyother stateg adopt and implement stricter emission standards under the federal Clean A{CA&t)

These emissions standards benefit consumers by improving the fuel efficiency of traditional vehicles, and by
requiringthe production and sale of increasing numbers of EVs in participating stdte€ombined market share

of these states represents almost 40 percent of the national annualligvmarket. Connecticut is one of many
states challenging these unprecedentediéral actions in court.

Regardlessf these challenges, Connecti@itlean air, clean energy, and GHG reduction targets require an ever
increasing percentage of EV market penetration. The state is moving to adopt further policies to support EV
deployment including sustained funding of $3 million each year through 2025 to provide EV purchase incentives
for up to 2,000 new and used EVs. It is important to rib& the list below, which summarizes key focus areas

of the EV Roadmaps orderedneither by priority nor potential impact on EV adoption. Many of these key focus
areas will be continually assessed by DEEP and other state agencies to adjust to the rapidly evolving EV landscape

The EV Roadm@Key Focus Areas

1 Public and Private Fleetsleet vehicleghigh annual mileage, operational costs, and public exposure
make themcosteffectiveand attractive candidates for electrification. Compared to internal combustion
engine (ICE) vehicles, E&n becheaper to run when accounting for the operable lifetime costs of
maintenance, fuel, and other ancillary costs.

1 Medium- and HeavyDuty Vehicle Electrificationlt is anticipated that by 2035, heawduty vehicles will
contribute 61 percent more NOx emises than LDVs due to decreasing LDV emissions as a result of
stronger new vehicle standards. The electrification of mediamd heavyduty vehicle classes such as
trucks and buses will be vital to ensuring the state remains on track with emission redizctiets.

1 Expanding EV Charging Infrastructugiminating range anxiety is a key barrier to customer adoption of
EVsThere are 376 publiclsccessible EV charging stations with a total of 966 charging canraeatthe
state, including 5 CFC locatianwith 212 charging connectoi significant increase iworkplace Level
2 charging connectorgublic Level 2 charging connectors, and public DCFC connedlidre necessary
to supplement residential charging and meet future charging demahdgate, private investment in
EVSE deployment has not scaled at the pace necessary to meet Con@20Q% ZEV MOU target. As
such,somepublic funding will be necessary to build out the sfateevel 2 and DCFC EVSE network to
support current and fuire charging demand in support of Connect®@#EY MOU commitment a@HG
emissionreduction targets.

1 Consistency of the Consumer Charging Experierfegeling a conventional ICE vehicle is simple. To
increase adoption levels, the same must be true fos.HW order to ensure a positive experience driving
electric, publiclyaccessible EV charging stations should meet certain criteria regarding interoperability,
pricing transparency, acceptable payment methods, Americans with Disabilitigg&\BA)compliarce,
and dCEinge infractions, especially stations that are publitiyded.

1 Minimizing Grid Impacts through Demand Reduction Measur@s:the market penetration rate of EVs
grows, s-O | f fm@ragedicharging can reduce the need focostly investments in the electric

2Managed charging allows a utility, grid operator, or a thpedty the ability to remotely control vehicle charging by
increasing or decreasing electric demand in concert with the neétse grid, similar to traditional demand response
programs.
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distribution system infrastructure to support increased charging loads. Through innovative managed
charging strategies, both active and passive, EV charging can be optimized to meet the transportation
needs of EV users i minimizing impacts on the electric distribution system and ratepayers in general.

1 Demand ChargedDemand charges often represent the majority of utility costs for DCFC station owners
and EV fleet operators when utilization rates are |I@@mand charge can hinder the business case for
early-stageDCFC deployment and EV adoption as a reSwdttegies to address the impacts démand
charges will be vital toDCFC deployment, and ¢bectrifying mediumand heavyduty transit and school
bus fleets.

1 Innovation: Connecticut is home to many innovative and indudégding technologypased businesses,
including EVSE suppliers EVSE LLC and Juicadarate will explore opportunities for developing pilot
programs that encourage economic developmentGonnecticut while maximizing the benefits of
transportation electrification to all electric ratepayers

9 Building Codes and Permitting RequirementBuilding codes, zoning ordinances, and permitting
requirements enable state and municipal governments ta aefoundation that supports EVSE
deployment in new construction and parking facilities.

1 Leveraging Incentives to Promote Equitable, Affordable EV AdoptPurchase price remains the most
significant barrier to EV adoption. Advances in battery technolijgontinue to bring EVs closer to price
parity with ICE vehicles. Until the market reaches maturity, financial incentives, like the Connecticut
Hydrogen and Electric Automobile Purchase Rebate (CHEAPR), will remain essential to accelerating EV
adoption

1 Education, Marketing, and OutreachEducation, marketing, and outreach efforts are essential for
increasing consumer awareness and putting more E\tkeroad. Regional collaborations between auto
manufacturers and state partners have been successiexkpanding consumer awareness and increasing
EV sales. Educational materials, experientialadd-drive events, and social media awareness campaigns
developed through mulistakeholder and regional efforts remain critical to EV penetration in
Connectictt

1 Volkswagen EVSEonnecticut has allocated the maximum $8.4 million of atkswagerfVW) Mitigation
Trust funds tosupportthe acquisition, installation, and operation and maintenari@£M) of publicly
accessible lightiuty ZEV EVSEhe state. DEEP has recommended a number of investment opportunities
for deploying Level 2 EVSE in public and workplace charging settingsumituitwellings(MUDs) and
state agency facilities. In addition, VW EVSE funding can be allocated to support the dew¢loidD@-C
and FCEYV refueling stations.
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Abbreviations

ACc alternating current

ACT¢ Advanced Clean Trucks Regulations

ADAc Americans with Disabilities Act

AFLEEQT Alternative Fuel Lif#€ycle Environmental and
EconomicTransportation

ATV( alternative technology vehicle

BAU¢ business as usual

BESH Basic Electric Service Hourly

BE\( battery electric vehicle

BNEF, Bloomberg New Energy Finance

CAA Clean Air Act

CAFE, Corporate Average Fuel Economy

CALGreeq Califonia Green Building Standards Code

CARK Connecticut Automotive Retailers Association

CARE; California Air Resources Board

CHEAPR Connecticut Hydrogen and Electric Automobile
Purchase Rebate

CQ ¢ carbon dioxide

GPACE, Commercial Property Assessétean Energy

CSKE, Center for Sustainable Energy

CTc Connecticut

CVRR, California Clean Vehicle Rebate Project

DA Connecticut Department of Administrative
Services

DCDE;, Drive Change. Drive Electric.

DCFG, direct current fast charger/charging

DEER, Connecticut Department of Energy and
Environmental Protection

DER; distributed energy resource

DMV ¢ Connecticut Department of Motor Vehicles

DOE; U.S. Department of Energy

DOT¢ Connecticut Department of Transportation

EDQC; electric distribution compay

EPAc U.S. Environmental Protection Agency

EV¢ electric vehicle

EVSE electric vehicle supply equipment

FCEX fuel cell electric vehicle

FHWAc Federal Highway Administration

FTAc Federal Transit Administration

GBTA; Greater Bridgeport Transit Authity

GC3; Governof@ Council on Climate Change

GHG( greenhouse gas

Gl geographic information system

GMP¢ Green Mountain Power

GPS§; global positioning system

GREET Greenhouse gases, Regulation Emissions, and
Energy use in Transportation

GWSA Global Warming Solutions Act

HOV¢ high occupancy vehicle

ICC International Code Council

ICE¢ internal combustion engine

IECQ, International Energy Conservation Code

kwWh ¢ kilowatt hour

LEDx, light-emitting diode

LMI¢ low- and moderateincome

LowNo ¢ Low or No-Emission Grant program

MOREV¢ Massachusetts Offers Rebates for EVs

MSRR; manufacturer suggested retail price

MUD ¢ multi-unit dwelling

MY ¢ model year

NAAQS; National Ambient Air Quality Standards

NDEW National Drive Electric Week

NESBUMCc¢ Northeast States for Coordinated Air Use
Management

NHEGQ; New Hampshire Electric &p

NHTSA National Highway Traffic Safety Administration

NOX¢ nitrogen oxides

NREIc National Renewable Energy Laboratory

NYSERD&New York State Energy Reseaacil
Development Authority

O&M ¢ operation and maintenance

OCPL Open Charge Point Interface

OCPR, Open Charge Point Protocol

OEM( original equipment manufacturer

OpenADR, Open Automated Demand Response

OSCPR, Open Smart Charge Protocol

PG&E; Pacific @s and Electric Company

PHE\, plug-in hybrid electric vehicle

PM2.5¢ particulate matter 2.5

PUC public utility commission

PURA Public Utilities Regulatory Authority

RMI¢ Rocky Mountain Institute

SDG&E, San Diego Gas and Electric Company

SIR; Sawngsto-investment ratio

SQ ¢ sulfur dioxide

SU\ sport utility vehicle

TOD transit-oriented development

TCIc Transportation and Climate Initiative

TOUc¢ time-of-use

UC Davig University of California Davis

V2B vehicleto-building

V2G¢ vehicleto-grid

VINC vehicle identification number

VO volatile organic compound

VMT¢ vehicle miles traveled

VW¢ Volkswagen

ZE\L zeroemission vehicle

ZEV MOU ZeroEmission Vehicle Memorandum of

Understanding
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1 Roadmap Qarview

ConnecticuB transportation sector is the largest source sthtewide greenhouse gagGHG)emissions
responsible foi38 percentin 2017, the most recent year for which data is availablEhe transportation sector
wasalso responsible fo36 percentof the emissions of nitrogen oxidé@dOx) in 201,7a key component of grourd
level ozongsmog)* Reducing GHG emissidinsm the transportatdbn sector isequired toachieve Connectic@®
economywide targetsof at least 45 percent below 2001 levels by 202(d 80 percent below 2001 levels by
2050 © as required by the 2008 Global Warming Solutions (&a/SAxnd the 2018Act Concerning Climate
Change Planning and Resilientiiese emissions reductions also helpreduceother harmful air pollutants to
achieve attainment ofthe 2008 and 2015 National Ambient Air Quality Standard (NAAQ&)dand-evelozone’

ReducindsHG emissions and other harmful pollutants from the transportation sector will require implementation

of several complementary strategies, including reducing vehicle miles traveled (VMT) through increased use of
public transit services and alternative madef transportation (such as walking and bikipypmoting telework

as an alternative to commutingdvancing transibriented development (TOD) and sustainable land use policies;
promoting the efficient movement of goods and services, also known ashtreigvement; and widescale
FR2LIGAZ2Y 2F St SOGNRO GSKAOfSa 69+xave !ff 2F (GKSA&AS 3
toward a modern, clean transportation system.

The EV Roadmapgocuses specifically on the policy and investinstrategies needed to replace LDVs (i.e.,
passenger cars and lightucks) and mediumand heavyduty vehicles, such as freight trucks and school buses
that utilize nternal combustion with vehicles that are powered by electricity. These strategies cemmght
investments in transit and transportation infrastructure, and will significantly reduce harmful pollution, including
groundlevel ozone and GHG emissions.

A broad shift to EVsvill also reduce Connecticu® dependence on foreign fossil fuels atatal energy
consumption (for all fuels) from th&ansportation sector, due to the fact that EVs use energy more efficiently
than ICEvehicles® According to Bloomberg New Energy Finda¢BNEF) 2019 Electric Vehicle Outlook, by 2040

32017 Connecticut Greenhouse Gas Emissions Inventory. DEEP. Retrieved January 20, 2020 from
https://www.ct.gov/deep/lib/deep/climatechange/publications/2017 ghg_inventory date edited.pdf

4 Air Pollutant Emissions Trends Data, Air Emissions Inventories. U.S. Environmental Protection Agency. Updated May 31,
2019. Retrieved December 3019 fromhttps://www.epa.gov/airemissiongnventories/airpollutant-emissiongrends

data.

5> Public Act 182, An Act Concerning Climate Change Planaimg Resiliengysec. 7, codified at Conn. Gen. Stat. §-22a

200a.

6 Public Act 098, An Act Concerning Global Warming Solutjiaes. 2, codified at Conn. Gen. Stat. §-208a.

740 C.F.R. parts 52 and 58see alsat2 U.S.C. 8§ 1a809.

8 Saving on Fueand Vehicle Costs. Office of Energy Efficiency & Renewable Energy, DOE, Retrieved September 5, 2019 from
https://www.energy.gov/eere/electricvehicles/savidgel-and-vehiclecosts
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E\& could displace3.7 million barrels of oil per daut only use the energy equivalent of 3.6 million barrefls o
oil per day?

Pursuant to theeecommendations of th2018Comprehensive Energy Straté@the Connecticut Department of
Energy and Environmental ProtectioDEEPhas developed thig€lectric Vehicle Roadmdpr Connecticu(EV
Roadmayp. The purpose of tle EV Roadmajs to evaluae the current state oEVdeployment in Connecticut,
ascertainthe necessaryleploymentlevels needed to meet the sta@climate andhir quality goalsdiscuss the
potential benefits and impacts of increased EV deploymestpmmend strategies for equitable access for
underserved and lowand moderateincome (LMI) communitiesand identify proposed strategies to further
accelerge EV @ployment in the state.

Thedraft EV Roadmapvas released on October 11, 2019, following a public outreach process which included a
scoping meeting held on December 14, 2018, and two technical meetings held on February 8, and November 8,
2019. Written comments and oral comments received during these public meetings were incorporated into the
draft document, while comments received after the drB¥ Roadmapas released have been addressed within

the revisions to this final document.rmore indepth explamtion of the process to develop tHeV Roadmapnd

a summary of comments received can be founthmAppendix.

This EV Roadmapegins withan overview ofthe Connecticut laws, regulations, and policy directittest drive
vehicle electrificatiorand an analysis ofpotential benefits, costs, and barrierto widespreadadoption Next, it
evaluatesEVcharging infrastructure and electric utility rate design, identifying poteigiiat programspolicies
andregulatory tools Lastlythe EV Radmapdiscusse the role of marketing and outreach to improve customer
awarenessand provides policy recommendations for strategic deployment of funds flaenCHEAPRrogram
and VW Mitigation Trustfunds

Underservedcommunities, communities disproportionately impacted by vehicle emissamdyesidentswith
low incomesmust be provided equitable access to the benefitseetdctrificationas the state pursues vehicle
electrification as a key strategy for meeting the s@t6&HG reduction targets and air quality standafdssuch,
equitable access recommendatioasid pathways to inclusive engagemeare integrated throughout theeV
Roadmapin order to signal the importance of integratsdstainablesolutionsversus stanehlone fixes

Sme of the issues discussed in tB¥ Radmapare primarily relevant toelectric utility regulatory frameworks
over whichthe Public Utilities Regulatory #ority (PURA has jurisdiction At time of issuance of thi€V
Roadmap PURA has reopened its grid modernization docket to focus specifically on EV deployment ilNDocket
17-12-03REO4PURA Investigation into Distribution System Planning of the ElBdtidoution CompanigsZero
Emission VehicldZEVDocke). DEEP widldvance the relevant recommendations of tB¥ Roadmaghrough its
participation inthe ZEV Docket and othezlatedPURA proceedings support the adoption of a utilityegulatory
framework necessary for implementation.DEEP will alsopursue opportunities to implement the

9 Electric Vehicle Outlook 2019. Bloomberg New Energy Finance. June 2019. Retrieved August 5, 2019 from
https://about.bnef.com/electricvehicleoutlook/#toc-viewreport.

102018 Comprehensive Energy Strategy. DEEP. February 8, 2018. Retrieved August 28, 2019 from
https://www.ct.gov/deep/lib/deep/energy/ces/2018comprehensive energy_strateqy.pdf
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well as through support for legislative action needed tdogk additional EV deployment potential in the state.

2 Statutes and Regulations Requiring Aoeeleraibn of EV Deployment in
Connecticut

Enacted in 2008, Connecti@iGWSAequires the state to achieve economyde GHG emission reductions of at

least 10percent below 1990 levels by 2020, and 80 percent below 2001 levels by 2050. In 2018, the GWSA was
amended bySection 7 of Public Act 38, An Act Concerning Climate Change Planning and Resilierioglude

a midterm GHG reduction target of 45 percdmtlow 2001 levels by 2038.

At 38 percent, tansportation sector emissions continue to be the largest source of GHG emissions, pfiomarily
the combustion ofmotor gasolinein more than 2.4 million light-duty passengercars and lightduty trucks
registered in ConnecticFigure 1)As of January 1, 20201,677 dthese total registrationare EVs®In a2018
report of the Governd® Council on Climate Change (G@)ilding a Low Carbon Future for Connecticut:
Achieving a 45% Reduction by 208®% GC3determined thatConnecticut must reduce transportation sector
emissions 29 percent below 2014 levels by 2030 in order to theeBWS& statutory 45 percentGHG emission
reduction target

Figure 12017 Connecticut GH@nissions bgector

" 5% Other, 0.10%
Jet m%ﬂﬁ 4%
Residential
16%

Industrial
o
Matural Gas Leakage | | Agriculture
1% o

Distillate Fuel, 17%

Transpartation

Waste
5%

Source2017 Connecticut Greenhouse Gas Emissions Inve&fyPReleased January 2020. Retrieved January 17, 20206m
https://www.ct.gov/deepl/lib/deep/climatechange/publications/2017_ghg_inventory date edited.pdf
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Conservation and Load Management (C&LM) program, see Conn. Gen. Stat.8d6r> | & ¢St f | HecE 99t Q&
to review and approval by PURA, to advance grid modernization pilot programs pursuant to Section 103 of Pubbg Act 15

see Conn. Gen. Stat. §-284w.

12SeeConn. Gen. Stat. § 2200a.

13Number of Electric Vehicles Registered in Connecticut. CtinneBepartment of Motor Vehicles. Retrieved January 21,

2020 fromhttps://www.ct.gov/dmv/cwp/view.asp?a=807&g=600850

1 Building a Low Carbon Future for Connecticut, Achieving a 45% GHG Reduction by 2030. DEEP. December 2018. Retrievec
July 30, 2019 from

https://www.ct.gov/deepl/lib/deep/climatechange/publications/building_a_low_carbon_future for ct gc3_recommendati

ons.pdf
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The GC3 found thaneeting the GWSAill require facilitating access to levand zereemitting LD\s, cleaner
public transit optionsalternative modes of travellOD and the efftient movement of goods and services. With
regard toLDVsthe GC3 analysis projected tlpathway for meeting the GWSA targets will depend on converting
20 percent of the statewidéght-duty fleet, or 500,000 vehicles, to EVs by 2030.

In addition to &hieving statutorilyrequired GHG reductions, EV deployment is alsnegessarystrategy for
Connecticut to attain compliance with federadalth-based air qualitystandards namely he 2008 and 2015
NAAQS fogroundlevelozone!® Connecticutir qualitymonitors record somef the highestozonelevels in the
easternUnited Statesespecially along heawityaveledtransportation corridors where criteria air pollutasire
most densely concentratedNonattainment with the2008and 2015 0zoneNAAQSs one d the most critical air
quality and public health challengéacing the statePoor air qualityand ozone exposure can exacerbatzite
and chronic respiratory problems such as asthma, Chronic Obstructive Pulmonary Disease, and other lung
diseasesA recer nationalreport, Asthma Capitals 2019anked New Haven (#11) and Hartford (#13) among the
100 largestU.S.cities where it ismost challening to live with asthma® Reduction of emissions from mobile
sources particularlyLD\s andmedium and heavyduty truckst which account for approximatelysgercentof

all ozone precursor emissions in the statis necessaryfor Connectiut to attain the NAAQ®r groundlevel
ozone

To date, Connecticut has adopted several regulatory programs designed to reduce GHG emissions and harmful air
pollutants from mobile sources. Whilederal lawgenerally preemp statesrom establishing new motor vehicle

tailpipe standards, the state o@fornia has a specidht to seek a preemption waivemnder Section 209 of the

CAAY Section 177 of the CAA authorizes any state to adopt the state of Caloneia motor vehicle emissions
standards in lieu of less stringent federal requireméfitBursuant toPublic Act 084, An Act Concerning Clean

Cars as amended,Connecticuthas committed to implement by regulation Califorf@new motor vehicle
emissions standards, including the Greenhouse Gas Tailpipe Standards and the Zero Emission EM¥hicle (Z
Program, and to amend its regulations in accordance with changes in those stattards.

The ZEV Program requires auto manufacturers to deliver ZEV-eligitile vehicles to auto dealers for sale or
lease in the state as a percentage of all vehiclévdgks in a given year. The delivery requirements establish a
compliance obligation which must be met through credits generated from vehicle deliveries in a given year or
credits banked from previous ye&ieliveries. ZEV creddligible vehicles includeansitional EVs such as phrg

hybrid electric vehicles (PHEVS), and sifigé® EVs such as battery electric vehicles (BEVs) and fuel cell electric
vehicles (FCEVs). Table 1, below, sets forth ZEV delivery requirements for all participating stateteunde
program through the 2025 vehicle model year (MY). The ZEV Program delivery requirements in this table do not
reflect the actual number of ZEVs that may be in operation on the road in the corresponding years due to the
credit earning, banking, and ptiog provisions of the ZEV regulation.

15 Se40 C.F.R. parts P and 58see alsat2 U.S.C. §§ 1aH9.

16 Asthma Capitals 2019. Asthma and Allergy FoundaifoAmerica. Retrieved August 5, 2019 from
https://www.aafa.org/media/2426/aafa?20193asthmacapitalsreport.pdf.

7See42 U.S.C. § 7543.

®See42 U.S.C. § 7507.

19SeeConn. Agencies Regs. § 2Z&4-36b and §22#47-36c¢.
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Table 1ZEVProgram deliveryaquirements

ZEV Requirement

Model Year (Percentage of Deliveries)
2018 4.5%

2019 7%

2020 9.5%

2021 12%

2022 14.5%

2023 17%

2024 19.5%

2025 and later, until new requirements agstablished 22%

SourceCalifornia Code of Regulations § 1962.2, Zarossion Vehicle Standards for 2018 and Subsequent Model Year Passenger Cars,
LightDuty Trucks, and Mediwnuty VehicleRetrieved October 11, 2019 frdttps://ww?2.arb.ca.gov/sites/default/files/2019
07/cleancomplete%20leghg%20regs%20109.pdf

In October 2013Connecticuandseven other statesntered intothe ZEV MOL3° Now endorsedby 10 statesand
under consideration by several mothie ZEV MOWommitsits signatorieso deploying3.3 million ZEVs on the
road by 2025Pursuant to the ZEV MOU, Connecticut has committed to deplagamegquivalent o0fL25,000to
150,000 ZEVs by 2025.

In support of these efforts, the Multate ZEV Task Force was formed to coordinate and achieve successful
implementation of state ZEV programesponsible for delivering increasing quantities of ZBWeember states

now through 2025. Most recently, the Multate ZEV Task Force released\/itsti-State ZEV Action Plan 2018
2021to propelrapid adoption of lighiduty ZEVs over the next several yeéts.

The federal GHG emissiand CAFE standarddsoare keydriversfor reducing emissions from passengehicles

and LDVsIn 2012, the U.S. Environmental Protection Agency (EPA), pursuant to its authority under the CAA,
adopted GHG emissiorstandards for MY 2012025 LDVs and the National Highway Traffiand Safety
Administration (NHTSApursuant to its authority under the Energy Policy and Conservation Act, adopted CAFE
standards for MY 2012021 and augural standards for MY 26Z25L.DVs? EPA and NHTSA also committed to
conduct a miderm evaluation to determine if the GHG and CAFE standards for MY-22@B2were still
appropriate?® In January 2017, after completing a technical assessment review, EPA issued a final determination
concludingthat the GHG standards remained appropriéte.

20 State ZereEmission Vehicle Program$/emorandum of Understanding. NESCAUM. Signed October 24, 2013. Retrieved
March 3, 2020 froninttps://www.nescaum.org/documents/zemou-10-governorssigned20191120.pdf/

21 Multi-State ZEV Action Plan 202821, Accelerating the Adoption of Zero Emission Vehicles.-8iate ZEV Task Force.
June 20, 2018. Retrieved August 2819 fromhttps://www.zevstates.us/wpcontent/uploads/2018/07/2018 evaction
plan.pdf

2277 Fed. Reg. at 62,632.

2377 Fed. Reg. at 62,784.

24EPAFinal Determintion on the Appropriateness of the Model Year 2@p25 LightDuty Vehicle Greenhouse Gas
Emissions Standards under the Midterm Evaluatiam. 12, 2017),
https://19january2017snapshot.epa.gov/sites/production/files/2007/documents/420r17001.pdfaccessed Apr. 17,
2020).
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However, inApril 2018, the Trump administratiorasserted thatthe GHG standards wer@oo stringent and
withdrew the 2017 final determinatiorf® In August 2018, EPA and NHTSA issued a proposed rule, edpfioa
Safer Affordable Fudtfficient(SAFEYehicles Rule for MYs 202026 Passenger Cars and Light Tratkseking
to significantly weaken the GHG emission and CAFE starataddsvoke the CAA waivéhat permitsCalifornia
to set tailpipe emissionstandards more stringerthan the federal standard$’ In opposition to the proposed
rule, Connecticut joine@3 states andPuerto Rico in signing The Nat®iClean Car Promis&

In September 201 EPA andNHTSAinalized part of the SAFE Vehicles Rwléssuing issued a final rule referred
to as TheSafer Affordable Fudtfficient(SAFEYehicles Rule Part One: One National Prograhich purportso
revoke Californi@ GHG emission and ZEV standard preemption w#ivenesponse, Connecticut, as pafta
coalition of 26jurisdictions,promptly filed a complaintin federal courtchallengingthe rule.® This litigation is
ongoing. Theoalitionstates that have adopted California GHG aB¥ Atandards comprise more than 35 percent
of the domestid_DVmarket in the United States

On March 30, 2020, in the midsf the COVIEL9 pandemit a public health emergency caused by a highly
transmissible respiratory diseasdePA and NHTSA finalized the remainder of the SAFE Vehicles Rule, which
purports to establis GHG emission and CAFE standaigsificantly weaker than thexistingstandards®! The

final SAFE Vehicles Rule requires an annual 1.5 peirnenease in the stringency @HG emissioand CAFE
standards for vehicles sold in MYs 202026 a substantialooseningof the previousstandards, which required a

5 percentannual increasever the same perio& The final SAFE Vehicles Rule is fundamentally flawed in
numeroustechnical and legal respects aiginlikely to survive judicial scrutiny.

In light of the uncertainty created by the SA¥&hicles Rle, five auto manufacturerswho supportthe GHG
emissionand ZEV standards established in 2013 by Califarmdier its CAA waivehave agreed in principle to
comply with voluntaryGHG emissiostandardsthat extend Californi@ MY 2025 standard until 2026 and adjust

25 EPANOotice; withdrawal. MidTerm Evaluation of Greenhouse Gas Emissions Standards for Model Ye20282#ght

Duty Vehiclse. U.S. Environmental Protection Ager83 Fed. Reg. 16077 (Apr. 13, 2018).

26EPA and NHTSA, Safer Affordable-Effadient Vehicles Rule for MYs 202026 Passenger Cars and Light Trucks, 83 Fed.
Reg. 42986 (Aug. 24, 2018).

27 Section 209 of the CAA peitnCalifornia to seek a waiver of the preemptive effect of the CAA, which otherwise prohibits
states from enacting emission standards for new motor vehicles stricter than federal standards. Under the CAA, California
may request a waiver to set emissionarglards more stringent than the federal government. If approved, other states

YIé GKSY FTR2LIG [/ FftAF2NYALIQa adl yRIFENR&OD

B¢KS blriAz2yQa /€Sy /FNItNRBYA&AS® | yAGSR {dGFrGSa /tftAYLFGS 1o
https://staticl.squarespace.com/static/5a4ctbfe18b27d4da21c9361/t/5d24ad4393429e0001badc20/1562684740094/Nati
ons+Clean+&8+Promise+Statement.pdf

22EPA and NHTSFhe Safer Affordable FuEfficient (SAFE) Vehicles Rule Part One: One National Pr@gr&ed. Reg.

51310 (Sept27, 2019); EPA, Press Reledsamp Administration Announces One National Program Rukedaral

Preemption of State Fuel Economy Standé®ept. 19, 2019https://www.epa.gov/newsreleases/trumyadministraton-
announcesone-nationatprogramrule-federalpreemptionstate-fuel.

30 Callifornia v. ChadNo. 1:19cv-02826 (D.D.C. filed Sept. 20, 2020). The coalition includes 23 states, the District of
Columbia, and the cities of Los Angeles and New York.

S1EPA and NTSAThe Safer Affordable FuEfficient (SAFE) Vehicles Rule for Model YearsZza.

Passenger Cars and Light Tru@dar. 30, 2020) (prgublication),https://www.epa.gov/sites/production/files/2020
03/documents/finatfr-safepreamble033020.pdf

321d.
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requirements in interim years from 2022 through 2023 hese voluntary standards require reductions in GHG
emissions 3.7 percent annually from 2022 to 2626.

In addition to legislabn requiringGHG reductions, the Connecticaeneral Assemblyas passed specific statutes
regardingeVdeployment and infrastructure. Section 93 of Public AcL19,An Act Concernintfpe State Budget

for the Biennium Ending June 30, 2021, and Makimgdpiations Therefore, and Provisions Related to Revenue
and Other Items to Implement the State Budgeovides that on and after January 1, 2030, at |&fspercent of

all cars and lightluty trucks and30 percent of all buses purchased or leased leydtte shall be zer@mission
vehicles® Under Section 5Sof Public Act 1435, An Act Concerning Electric and Fuel Cell Electric Vehicles
Eversource Energy (Eversource) and The United llluminating Companhéldlectric distribution companies
(EDCxin Connecticutare required to integrate EV charging load projections into their distribution planning, based
on the number of EVs registered in Connecticut and any projected EV sales trends, and to publish on their websites
annual reports explaining hoV charging load projections factor into their distributiorstem planning®
Furthermore, Public Act6-135 requires DEEP, iits Integrated Resources Plan, tanalyze the potential for
electric vehicles . . . to provide energy storage and other sentiz¢he electric grid and identify strategies to
ensure that the grid is prepared to support increased electric vehicle charging, based on projections of sales of
electric vehicleg®” This EV Roadmapsatisfies that obligation and will be incorporated intioe upcoming
Integrated Resources Pl&h.

3 Equitable Access to Clean Transportation

A successfutansition to a safer, cleaner, and more reliable transportation systgélihrequireequitably meeing

the mobility needs of all Connecticut residents, and eimgthat LMI, rural, and underserved communities share

in the benefits of a clean transportation system. LMI and underserved communities often abut major
transportation corridors and centers such as highways and ports. As such, these commhengedborre
disproportionate public health impastrom transportatiorrrelated air pollution.In an effort tomitigate these
impacts, DEEP has prioritized emissions reduction in environmental justice communities and distressed
municipalities as a criteyin for alloating funding under several graptograms directed at replacing older transit
buses, school buses, and other healaty vehicles used for a variety of purposes such as waste hauling and freight
movement with newer, cleaner alternatives. Loigrm improvements to the stat@ transportation system must

be varied, andncludestrategies for electrifying all modes of transportation that operate in LMI and underserved
communitiesas technology allows

33 California and major auto manufacturers reach groundbreaking framework agreement on clean emission standards.
California Air Resources Boaddily 25, 2019. Retrieved September 4, 2019 fintims://ww?2.arb.ca.gov/news/california
and-major-automakersreach-groundbieakingframeworkagreemenicleanemission The original four automakers were
BMW, Ford, Honda, and VW. Volvo announced its intent to comply with the voluntary standards shortly after the SAFE
Vehicles Rule was finalized.2 f @2 h LJGi & T 2 NFuellE€ohomg RiiSohs@rer RepbmshRetiieSed April 1,
2020 fromhttps://www.consumerreports.org/volvo/volvenpts-for-californiasstricter-fuel-economyrules/.

341n September 2019, the U.S. Department of Justice (DOJ) launched an investigation into whether the agreement violated
federal antitrust law. DOJ terminated the investigation in February 2020.

35 Conn. Gen. Stat. § &vd.

36 Conn. GenStat. § 1619f(b).

87 Conn. Gen. Stat. § 1&=.

38 See generallyDEEP, Energy Filings, Section34#alntegrated Resources Plan,
http://www.dpuc.state.ct.us/DEEPEnergy.nsf/$EnergyView?OpenForm&Start=1&Count=30&Expand=8&Seq=1
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Traditionally,LMI householdsspend afar greater stare of income on transportatioservices than wealthier
households, with someMI householdspending more than 15 percent of their total incoime transportation®

For many such householdsvehicle ownerships simply not viable due to financial constraits or easeof-use
concerns,or holds less appeal when available public transit or alternative travel modes prove fimaecially
accessible Among Connecticu® 25 most economicallychallengd municipalities? a significant share of
households do not havaccess to personal vehicles and rely on public transit to meet their mobility rféeds.
Therefore, the stat@ approachto creating an equitableand inclusiveclean transportation systenshould
harmonizeautomobile ownershipbased solutions witlinclusive EV ridesharing, community bicycle access, and
public transit initiatives that, when implemented together, oftdvil households range ofeliableoptions to get

to destinations moreefficienty and affordably, while helping to reduce GHG emissiand drive down air
pollution.

Figure2: Vehicle acess in Connecti@®economically challeng@dmmunities

Household Vehicle Access in Economically Challenged Communities Pop. > 70k
60,000

50,000
40,000

30,000

20,000
Bridgeport New Haven Hartford Waterbury New Britain

m Households Limited or No Vehicle Access

39 Household Expenditures and Income. The Pew Charitable Trusts. March 2016. Retrieved January 10, 2020 from
https://www.pewtrusts.org/-/media/assets/2016/03/household _expenditures_and_income.pdf

40The Connecticut Department of Economic and Community Development identifies distressed municipalities using
statistical indicators that measure the fiscal capacity of each municipality based on tax base, personal income of residents,
'y R GKS N torApBbScysénaces. Metodology can be accessed at

https://portal.ct.gov/DECD/Content/About DECD/Reseaacit-Publcations/02_Review Publications/Distressed
Municipalities

41U.S. Census Bureau, 262@16 American Community SurveyrBar Estimates, S0802: Means of Transportation to Work

by Selected Characteristics. Retrieved August 8, 2019 from
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=bkmk
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Household Vehicle Access in Economically Challenged Communities Pop. < 12k
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Sources: MEANS OF TRANSPORTATION TO WORK BY SELECTED CHARAGIER|SWHE801Gommunity Survey &ar

Estimates; HOUSEHOLD SIZE BY VEHICLES AVAILABLE, Universe: Hou26Adlds 20 ican Community Survey &ar Estimates

B08201; Connectic@015 Income Statistics 20:2D15 American Community Surveyéar Estimates, compiled by Department of

Economic and Community Development Research; 2017 Designated Distressed Municipalities List.

*Limited access to vehicles: Households of 3 or more pewjtleaccess to only 1 vehicle.

Throughout thisEV RoadmapDEEP makes recommendations for developing a more equitable, safe, clean, and
affordable statewide transportation system that benefits LMI households and traditionally underserved
communities. Howver, DEEP recognizes thatniust engage directly withunderserved and overburdened
communities to develop approaches that are responsive to commufitesds. DEEP looks lleverage existing
partnerships with other state agencies and local communitiesluding current efforts through the GC3 and
DEER ongoing community engagement throudfls environmental justice prograno gather input on how best

to meaningfully meet the mobility needs of LMI households and underserved communities through strategic
electrification. Focused sessions could be hosted in coordination with other relevant state agencies, municipal
transit distridgs, local community groups, neprofits, EDCs, financing organizations, and auto dealers, and take
place within underserved communities outside of traditional work hours. Public listening sessions should include
planning exercises for mapping solutions ls&s prioritizing deployment of electric buses with routes running
through underserved communities, electrifying mobility options from the first to the last mile, and opportunities
for lowering costs to EV ownership through financial incentives. Local ocoityrinput, when integrated with
technical expertise from statagencies, will result in a more holistic and equitable approach to transportation
planning.

4 EVMarketTrendsandProjectedDeploymentNeeds

While the market shiae oflight-duty EV sales haadreased 4%ercent from 2017 to @18, EVs only accounted for
two percent of alLDVssold instate in 201§seeFigure 3.42In 2019, 4,120 EVs were registered in Connecticut for
the first time and of these, 1,832 or 44.6 percent were Tesla mo@eisyear earlier, 4,083 EVs were registered
in-state for the first time and of these 1,514 or 37 percent were Tesla mo@elsiparingprojections of the
business as usuéBAU)marketshare ofEV sales to thearket share of E¥ales needed tachieve ketatutory
andregulatory targetslemonstrateshat under forecast conditionseeFigure 4) EV sales willeed to increase
substantially to achievesales volume needed to reach tlZ&EYV MOU targedf 125,000 to 150,000 vehiclés

42 EV Market Share by State. EVAdoption.com. Retrieved July 31 20k9/evadoption.com/evmarket-share/ev
marketsharestate/.
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2025* Recent economic cwlitions surrounding the COAD pandemicouldmake this target more challenging
to reach Targeted policy supportill likelybe needed to close the gap between expected EV sales BAklease
and the 500,008/ehicle target needed to meet Connentt@ 2030 GHG reduction targésee Figure 2.
Moreover, the ZEV regulatory program requiremewill create competition among states for a limitedmber

of available EVdue to the availability of credit poolin§ such that state incentives/consumer demand will be
critical to ensuring sufficient EV inventory is delivered to Connectiattors such as vehicle costs, model
availability,vehicle rangecustomer educationand the phas®ut of federal EV tax credffsare expectedto
influence the pace at which consumgnsrchase EVs ov8EEB/ehiclesBattery prices continue to declineeducing
the overall cost of EMghile increasing vehicle rangand severahuto manufacturers have announcéleir intent

to produee a wider variety oimodelsto address the needs and preferences of a broader range of customers.
Connecticutranks 19th nationwide in total advanced technology vehf€lsales as of December 284’

To achievethe rate of sales needed out to 20303 essentialthat Connecticutontinue toimplement policies
and prograns to supportthis rapidly evolvingnarket. This includes, but is not limited topntinuing toprovide
targeted vehiclepurchaserebates, increasing consumer education and outreach, dagigelectric rateghat
incentboth EV adoption andff-peak chargingandbuilding a robust public charging infrastructure network.

Figure3: Annual sales dight-duty EVs in Connecticut, 262018 (left) and market share of EVs in Connecticut,

20132018 (right)
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Source: Alliance of Automobile Manufacturers (2019). Advanced Technology Vehicle Sales Dashboard. Data compiled by tiie Allian

Automobile Manufactures using information provided by IHA Markit. Data last updatidthosh 12, 2019.Retrieved August 10, 2019
from https://autoalliance.org/energyenvironment/advancedechnologyvehiclesalesdashboard/

43This value in an equivalency, and given compliance flexibilities in the ZEV rule, actual vehicle deliveries could be
substantially lever and still meet the terms of the ZEV MOU.

44 Pursuant to section 1962.2 of the California Code of Regulations, auto manufacturers are allowed to meet the yearly
credit obligation for one state by transferring excess credits earned from the deliverhiafesin another state. The
NB3AdzZ  GA2y ONBIFGSa (g2 alLl22faé¢d oKSNBE (GKA&A A& Ll2aarotsSsz |
pool, along with Vermont, Maine, Massachusetts, New York, Rhode Island, New Jersey and Maryland.

4 Federatax credits, currently valued at up to $7,500 per vehicle depending on battery capacity, will be phased out once
an auto manufacturer achieves 200,000 cumulative EV sales.

46 Advanced Technology Vehicles include FCEVs, BEVs, and PHEVS.

47 Alliance of Autombile Manufacturers (2019). Advanced Technology Vehicle Sales Dashboard. Data compiled by the
Alliance of Automobile Manufacturers using information provided by IHS Markit. Data last updated August 20, 2019.
Retrieved December 17, 2019 frdmtips://autoalliance.org/energyenvironment/advancedechnologyvehiclesales
dashboard!/
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Figured: Projected businesss-usualmarket share olight-duty EV sales compared tearket share ofight-duty
EV saleseededo achieve the 2030 GHG reduction target
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Source: Market projections from the Energy Information Administration data for theBNgland region were utilized to serve as a
representative proxy for future EV sales rates in Connecticut. Connecticut 2030 EV projections are based on (1) acteetimg3on
share of the ZEV MOU commitment of approximately 1250080,000ZEVs onhte road by 2025 and (2) achieving EV deployment
levels of 500,000 or Sgercentof sales by 2030 as determined by the GC3 analysis. A compound annual growth rate was used to estimate
level of sales between the three anchor dates of 2017, 2025, and 2030.
After vehicle purchase price and@oncerns ovewehiclerange, onsumers ranka lack ofaccess to charging
infrastructure as the third most significant barrier to EV adopffoHlighly visible accessibleand reliableEV
charging infrastructure is alsa crudal componentof demonstrating proof of concept and alleviating range
anxiety.There are currently three forms of charging infrastructudefined by voltage and power levédlevel 1
chargers Level Zhargers and Drect Current Fast Chargers@BQ Note that the installationcostsfor Level 2
chargersand DCFEprovidedin the Table 2 below are highly variable depending upon the potential required
electrical upgrades, hardware, and labor costs.

Table 2EV charging technologies

Type of EV Charger Levell Level 2 D@C
Electrical Specifications 110¢ 120 Volts AC 208/240 Volts AC 208¢ 480 Volts DC
12¢ 16 Amps 32 Amps 70¢ 125 Amps
Rate of Charge 1kw 3 kW¢ 19.2 kW 20 kW +
Mileage Range Per Hour of 5 25 250
Charging
Estimated Charger Cost C $379¢ $999 $25,000
Estimated Installation Costs C $1,200¢ $2,000 $75,000¢ $100,000

48 Electrifying insights: How automakers can drive electrified vehicle sateprafitability. McKinsey & Company. January

2017. Retrieved August 5, 2019 from
https://www.mckinsey.com/~/media/McKinsey/Industries/Automotive%20and%20Assemb¥§0insights/Electrifying%
20insights%20How%20automakers%20can%20drive%20electrified%20vehicle%20sales%20and%20profitability/Electrifying

%20insights%20
%20How%20automakers%20can%20drive%20electrified%20vehicle%20sales%20and%20profitability vF.ashx
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Type of EV Charger Levell Level 2 DG-C
Primary Locations Residential homes Residential homes Highways, interstate
(mostly singleunit (single and multiunit transit corridors,
dwellings) dwellings), workplaces,| destination charging
public chargers locations
destination charging
locations

SourcesEV Charging 101. Plug In America. Retrieved August 13, 2018tfpsWs3-uswest
1.amazonaws.com/zappyassets/img/custom/plugstar/PIA_EV_Charging_101 Finaépef2 Home Chargers. PlugStar. Retrieved
August 14, 2019 fronhttps://plugstar.com/chargersHow Much Does an Electric Car Charging Station Installation Cost? HomeAdvisor.
Updated June 2019. Retrieved August 14, 2019 hibps://www.homeadvisor.com/cost/garages/instadin-electricvehiclecharging
station/#level2 and 2019 Guide on How to Charge Your Electric Car with Charging StationeHObhaRgtrieved August 14, 2019 from
https://chargehub.com/en/electricar-chargingguide.html

While athome Level 1 or Level 2hargingcan meet the needs of most Edrivers, thepresence of publig-
accessibl&®CFCdn addition topubliclyaccessibld.evel 2 chargergontributesto decreaigrange anxiety and
augments regional connectivity along interstate travel corridors such materstate 95*° However, DCFC
deployment is inkbited by high equipment costs and softosts associatewith installation Soft costs include
communications between EDCs and EV charging station developers,-futafing, easement processes,
complex building codes, and permitting restrictions, andyvly proposed site location, existing electric
distribution systencapacity at proposed siseandlabor costs® Although DCFC equipmettsts areanticipated

to decline as the EV industry matures, installation costs will continue to vary depending oontipdexities of
each proposed DCFC locatemd relevant code and permitting processésr example, if long distance trenching
is required to lay electrical supply conduit or the electrical capacity to the site needs to be upgraded, the cost of
installation will rise significantly.

In order to sufficiently accelerate EV adoption to mit trajectory shown in Figure deployment ofEV charging
infrastructure both public and privatewill have tosupportand encouragehis pace.Connecticu® EDCdave
partnered with publicagencies to build out regional EV charging infrastructureaddition to the efforts
undertaken by Electrify America, whiéh discussedSection 15. DEEPthrough the EVConnecticuprogram
partnered with Eversource to develop dmaward grants to fund the installation of EV charging infrastructure
across the statgbeginning in 2013Altogether, 277 EV charging statiamsre installed under this prograrihere

are currently 376 publicly accessibf¢EV chaging stations with a tothof 966chargingconnectos in the state®
This number includeS0 DCFC locations with 2&Rargingconnectos, some of which do nattilize aCHAdeMO
connector, thestandard connector for Japanese auto manufactuser

YAUS/ 2y adzYSNR& DdzARS (2 9f SOGNRO +SKAOES /KIFENHAYy3Id 9f SOGN
September 9, 2019 fromttps://www.fi rstenergycorp.com/content/dam/customer/getielp/files/PEV/quideo-ev-

charging.pdf

50 Nelder, Chris and Rogers, Emily. Reducing EV Charging Infrastructure Costs. Rocky Mountain Institute. December 2019.
Retrieved January 9, 2020 framtps://rmi.org/insight/reducingev-charginginfrastructurecosts/.

51 The DOE, Alternative Fuels Data Center, includes Tesla charging stations in its publicly available charging statign inventor
despite these stations being exclusively accessible to Tesla vehicles, which use a proprietary charging connector. For
consistency purposes, they were included here as well.

52 Alternative Fueling Station Locator. Office of Energy Efficiency & Renewstnyy EDOE. Retrieved March 5, 2020 from
https://afdc.energy.gov/stations/#/analyze?region=US

CT&country=U&fuel=ELEC&Ipg_secondary=true&hy nonretail=true&ev_levels=all
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The National Renewable Energy BINRELPro-Lite tool provides estimate for states oritiesregarding the
number of charging connectors needed to support a specific number of vehictes a variety of scenarios
Assuming full support for PHEV drivers, dverswould not have tause gasoline in a typical day, the NREL Pro
Lite tool estimateshat deployment of 5,858 workplace Level 2 charging connectors, 3,848 public Level 2 charging
connectors, and 282 public DCFC conneciasld be necessary to support tH5,000 EVs calledrftey 2025
under the ZEV M@ 32 Assuming that only half of the support necessary for PHE\Movided changes the
numbers for workplace and Level 2 charging connectoi®,103 and 2,034, respectiveiMvhile the number of
chargers required to support th&EV MOU depends on a variety of assumptions, it is clear thttef
investments in charging infrastructure will be crititalexpanding publicharging access in the statdowever,
publidy-funded charging infrastructure should be fully publialgiledble. Tesl® privately-funded charging
network provides Tesldrivers with exclusive access to its staéad nationwide network of destination and DC
fast charging stations. As of February 2020, T@siatwork in Connecticut includes 36 destination cfirag
stations with 79 charging connectors and 20 DCFC stations with 160 charging connectors-d2aetsliple,
publiclyfunded charging infrastructure must meet the charging demands of alkikZdts, regardless of make or
model. Section 7of the EV Rodmap includes inter alia recommendations for ensuring that public charging
expansion meets the needs of all @\tvers.

4.1 Current andorojectedEVvehiclemodelavailability

Greater aailability of avariety of vehicle models and types will be essentiainorea® EV adoption ratesAs of
November2019, there were 22 BEV model& RPHEV models, andRBCEV models available for purchase in the
U.S* However, ot all models arecurrently available for purchaseniConnecticu® As noted above, actual
deliveries of EV models in Connecticut will be influenced in paguby manufacturer§strategies for meeting
ZEV mandates in the participating stat@sito manufacturers are expected to deploy EV models to thoatest
with the most robust rebates and other EhNendly policies, anticipating quicker sales and faster ZEV compliance.
These conditiongplaceConnecticut in direatompetition with surrounding states to provide attractive incentives
and policies.

53 This projection uses a compound annual growth rate for all EV types (assuming an electric vehicle mix in 2025 of: 20%
PHEVs 20 mile range, 27 perceHEVs 50 mile range, 12 percetiVs 100 mile range, and 41 perceVs 250 mile

range) and thelectric Vehicle Infrastructure Project TQEVIPro) Lite tool developed by NREL and the California Energy
Commission. Increasing the ratio of BEVs to PHEVs increases the number of DCFC charging connectors required while
decreasing the number of workplace chargers required. These assumptionseaisatm 00% of EV owners have access to
home charging.

54EV Models Currently Available in the US. EVAdoption. Updated November 22, 2019. Retrieved December 17, 2019 from
https://evadoption.com/evmodels/.

% Oak Ridge National Laboratoiiansportation Energy Data Book: Edition @RNL/TM2018/987, January 2019.

Retrieved August 5, 2019 froRuelEconomy.Gov website
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Figure5: Electriedrive vehicle models available by size class, model year 2018
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Source: FOTW #1093, For Model Year 2018, EiBeivie Vehicle Models Were Available in Nine Different Size Classes. Office of Energy
Efficiency & Renewable Energy, U.S. DepartwieBnergy. Retrieved August 5, 2019 from
https://www.energy.gov/eere/vehicles/articles/fotvt 093august5-2019modelyear2018electricdrive-vehiclemodelswere.

As the market for EVs expands to meet consumer demand, so will the availability of vehicles to meet different
consumer needs, mileage ranges, and price ranges. While 10 years ago the selection of EV optigry wa
limited, today@ vehicle selection has expanded and includes sedans and sport utility vehicles (SUVs), compacts,
and sport and luxury vehicles with some ranges exceeding 500 miles.
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Table 3 Examplsof vehicle types and available models

VehicleType = BEVSampleModels PHE\&ampleModels

Compact and VWe-Golf(MSRP: $31,895$38,895; Range 125 miles) Volvo S60 AWD PHEMSRP: $55,400

subcompact cars Fiat 5006 MSRP: $3320; Range B miles) $64,800; Range 22 electric milesp5atal
range)

BMW i3 with Range Extend@vISRP:
$48,300; Range 126 electric miles, 200 to

range)
Mid-size and Hyundai lonigMSRP$30,315, Range 124 miles) Toyota Prius PrimgMSRP: $2750 -
large cars Chevrolet Bol{MSRP$37 495, Range 89 miles) $33650; Range @electric miles, 640 total
Nissan Leaf 4/Wh (MSRP$29,990; Range 150 miles) range)
Nissan Leaf 6RWh (MSRP$36,550; Range 226 miles) Ford FusiorEnergiPlugin Hybrid (MSRP:
Tesla Model 3 standard ran@®ISRP$39,000; Range5d $35,000 Range 26 electric miles, 610 total
miles) range)

Honda ClarityMSRP: $33,400; Rangeé 4

electric miles, 340 total range)

Hyundii Sonata MSRP: $B400- $37,000;

Range 28 electric miles, 600 total range)
SUVsandpickups Hyundai Kona Electric BEMSRP: $3890; Range 258 miles) Volvo XC60 AWMSRP: $5595 -

Kia NiroBEMMSRP: $38,500; Range 239 miles) $69,500; Range 17 electric miles, 500 tota
Rivian R1T Pickup Truck BEV (Not available until ®02RP: range)

$69,000; Range 400 milesstimated) Mitsubishi Outlande(MSRP: $3295;

Audi eTron (MSRP: $74,800; Range 204 miles) Range 22 electric miles, 310 total range)

Jaguar-Pace (MSRP: $69(; Range 234 miles)
Tesla Model XMSRP: $8990; Range 32 miles)
Tesla Model WWDLong RangéMSRP: $2,90; Range316
miles)
Minivans None currently available Chrysler PacificISRP: $39,9958545,545;
Range 32 electric miles, 520 total range)

Source: U.S. Department of Energy, Office of Ergfigyency & Renewable Energy. Find Electric Vehicle M&aigeved Januaidp,
2020 fromhttps://www.energy.gov/eere/electricvehicles/firelectricvehiclemodels

In recent years, several auto manufacturers have made commitments to integrate more EV mod#eiinto
vehicle lineups over the next decadéy, for example, has committed to a lineup of &Belectric vehicle models

by 202838 with other auto manufacturers announcing similar goatsl timelines While some production goals

may be delayed as a result of supply chain issueste@lto the COVI29 pandemic, he scale of these
commitments, shown in Tadldbelow, highlights the ao industry® sharp pivot toward an electrified future. By
2022, the number of EV models available in thedh@ldincrease to 81, including electrified SUVs, cogsrs,

and pickup trucks®’” Expanded vehicle variety will open up the market to consunvdrs were previously
deterred by the limited selection of EVs and promote a competitive and more widely appealing marketplace for
EVs in the future.

Moreover,Continental AG, the world fourth largest manufacturer of auto parts, announced that the comgpan
will begin eliminating its investment in ICE technologies due to increasingly strict emissions regulations, limited

56 \VVW plans 22 million electric vehicles in ten years. VolkswagenAG. March 12, 2019. Retrieved August 8, 2019 from
https://www.volkswagenag.com/en/news/2019/03/VW_Group JPK_19.html#

57 Electric Vehicle Market Status. M.J. Bradley & Associates. May 2019. Retrieved August 5, 2019 from
https://www.mjbradley.com/sites/default/files/ElectricVehicleMarketStatus05072019. pdf
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foreseeable growth in ICE part innovation, and faster than anticipated demand f&f &usin September 2019,
German automanufacturer Danler announced that the company has no plans to develop a-gereration
combustion engine and instead will focus on new electric powertr&Ains.

Table 4Auto manufacturer commitments to expand EV offerings

Auto Manufacturer Commitment

Ford $11 billionin investments and 40 BEVs and PHEVs by 2022.

General Motors 20 new aHelectric models by 202%.

Honda Introduce a new dedicated ENatform by 2025 and electrify two thirdsf its global
vehicle lineup by 203¢.

Hyundai UnderFCEYV Vision 208@@&ommit to producing 700,000 fuel cell systems/year by
2030, including 500,000 units for FCEVs

Nissan 12 new ZEVs by 2022.

Toyota 6 new EVs between 2020 and 2025, and half of all global sales by52025.

VW 70 new EV models by 2028 and 22 million fdgluced over the next 10 yeats.

In addition to commitments from traditional auto manufacturersjovative alelectric vehicle manufacturers are
following Tesl@ pathway into the EV markelesla continues to expand its vehicle offerings fromRuoadster,
Model S, Model 3, and Model X to the Model Y and Cyberiratzted for release in 20221 and 2022,
respectivel\t’ EV startupRivian, which received $1.55 billion in investments from Amazon.com Inc., Cox
Automotive, and Ford Motor Co. in 2018ténds to produce longange, aHelectric pickup trucks and SUVs for
sale in late 2026 Other altelectric auto manufacturers looking to sedirious types and models of EVs in the U.S.

%8 Boston, William. Auto Supplier Continental Slams Brakes on Engine Parts Amid Shift to Electric. The Wall Street Journal.
August 7, 2019. Retrieved August 812 fromhttps://www.wsj.com/articles/auteparts-giantcontinentatslamsbrakes
on-engineparts-amid-shift-to-electric11565165087

59 Lambert, Fred. Daimler stops developing internal combustion engines to focus on electric cars. Electrek. September 19,
2019. Retrieved October 1, 2019 frartips://electrek.co/2019/09/19/daimlerstopsdevelopinginternalcombustion
enginesto-focuson-electriccars/.

60 Cary, Nick and White, Joseph. Ford plans $11 billion investment, 40 electrified vehicles byet@2es. January 14,

2018. Retrieved August 8, 2019 frartips://www.reuters.com/article/usautostow-detroit-ford-motor/ford -plans11-
billion-investment40-electrifiedvehiclesby-2022idUSKBN1F30YZ

flp2 § . S{ASPS GKSOCNRAMNE Da NZFNLIR2NI S bSgaNB2YP hOG206SNI my
https://media.gm.com/media/us/en/gm/news.detail.html/content/Pages/news/us/en/2017/oct/10@2ark-reussev.html.

62 Greimel, Hans and Okamura, Naoto. Honda hatches a modular EV plan for the U.S. Automotive News. July 15, 2019.
Retrieved August 8, 2019 fronttps://www.autonews.comfuture-product/hondahatchesmodularev-planus.

8Bl 8dzy RIF'A a2d2NJ DNRdzLJ NB@SIfa WC/ 9+ +AaAz2y HAnondQ | &dzyRI A
2019 fromhttps://www.hyundai.news/eu/brand/hyundamotor-group-revealsfcewvision2030/.

64 Lambert, Fred. Renault, Nissan & Mitsubishi alliance will launch 12 nelectilic vehicles within the next 5 years.

Electrek. September 15, 2017. Retrievaahust 8, 2019 frorhttps://electrek.co/2017/09/15/renaultnissanmitsubishi
alliancel2-new-all-electricvehicles!/

5 Lambert, Fred. Toyota weils images of upcoming @lectric cars, accelerates EV plans by 5 years. Electrek. June 7, 2019.
Retrieved August 8, 2019 fronttps://electrek.co/2019/06/07/toyota-electriccar-imagesaccelerateplan/.

86 \VW plans 22 million electric vehicles in ten years. VolkswagenAG. March 12, 2019. Retrieved August 8, 2019 from
https://www.volkswagenag.com/en/news/2019/03/VW_Group JPK_19.html#

87 Electric Cars, Solar Panels & Clean Energy Storage. Tesla. Retrieved January 17, 2028 ffamw.tesla.com/.

58 Ohnsman, Alan. Electric Truck Unicorn Rivian, Backed by Amazon and Ford, Lands $350 Million Investment from Cox.
Forbes. September 10, 2019. Retrieved January 17, 2020 from
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in the near future include Byton, Lucid Motors, and Cartbe latter of whichis markeingas a subscriptioonly
EV pod that includes the cost of auto insurance, operatimial maintenance in an affordable monthly pri€e.

4.2 Expectedatterytechnologymprovements

Over the past decade, advances in battery technologyrdrgments in electric powertrain component scaling,

and reduced costs for research and development have rapidly reduced the cost of EV batteries while increasing
capacity andvehiclerange. Although battery packs remain the single higloest component irEVs, battery
prices dropped from $650/kWh in 20P30 $156/kWh in 20DB.”*Furthermore, the proportion of the cost of the
vehicle attributed to the cost of the battery for a midsize EV has declined from 57 percent in 2015 to 33 percent
in 201972 Experts predicthat the battery share ofotal EV costs willurther decline to 20 percent by 2025. The
International Energy Administration predicts that battery prices will drop to betweer®&0D/kWh by 20303
while BNEF more optimistically forecabgtery prices to fall to $62/kWh by 2036These developments have

led BNEF to predict that E¥suldreach price parity with ICE vehicles in 2022, two years earlier than its previous
forecast.Futhermore, the International Council on Clean Transportatjredicts that 15mile, 200mile, and
250-mile range BEVsould reach cost parity with the average U.&E vehicleoy 2024, 2025, and 2027,
respectively’®

https://www.forbes.com/sites/alanohnsman/2019/09/10/electrituck-unicornrivian-backedby-amazonand-ford-lands
350-million-investmentfrom-cox/#5f5b9248584.

89 Tahaney, Ed. Meet the Canoo, a Subscrip@uly EV Pod Coming in 2021. Automobile Magazine. September 25, 2019.
Retrieved January 17, 2020 frditips:// www.automobilemag.com/news/202tanocelectricvehiclesubscriptionev/.

0 Electric Vehicle Outlook 2019. Bloomberg New Energy Finance. June 2019. Retrieved August 5, 2019 from
https://about.bnef.com/electricvehicleoutlook/#toc-viewreport.

"1 Battery Pack Prices Fall As Market Ramps Up With Market Average at $156/kWh in 2019. Bloomberg New Energy Finance.
December 3, 2019. Retrieved December 17, 2019 fitips://about.bnef.com/blog/batterypackpricesfall-asmarket
rampsup-with-market-averageat-156-kwh-in-2019/.

72Bullard, Nathaniel. Electricar Price Tag Shrinks Along With Battery Cost. Bloomberg. April 12, 2019. Retrieved August 8,
2019 fromhttps://www.bloombergcom/opinion/articles/201904-12/electricvehiclebattery-shrinksand-so-doesthe-

total-cost

73 Global EV Outlook 2019. International Energy Agency. Retrieved August 12, 2019

from www.iea.org/publications/reports/globalevoutlook2019/

74 Electric Vehicle Outlook 2019. Bloomberg New Energy Finance. June 2019. Retrieved August 5, 2019 from
https://about.bnef.com/electrievehicleoutlook/#toc-viewreport

S Lutsey, Nic and Nicholas, Michael. Update on electric vehicle costs in the United States through 2030. The International
Council on Clean Transportation. June 2019. Retrieved August 8, 2019 from
https://theicct.org/sites/default/files/publications/EV_cost 2020 2030 _20190401.pdf
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Figure6: Declining electric vehicle batyerosts20102018
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Source: GoldieScot, Logan. A Behind the Scenes Take on LitbiuBattery Prices. Bloomberg New Energy Finance. March 5, 2019.
Retrieved August 12, 2019 frdmttps://about.bnef.com/blog/behindscenegake-lithium-ion-battery-prices/

4.3 Secondary EmMarket
The secondary vehicle market represents a large percentage of annual vehicle sales and attracts buyers who
cannot or choose not to purchase or lease a new velidée development of a used vehicle market for EVs can
meet this increasing demandh@re are positive indicators to support the development of a robust secondary EV
market underway in ConnecticutheConnecticut Automotive Retailers Associati@ARAgstimates that nearly
twice as many new EVs are leasser purchased because EV technology is rapidly evolagheseEVscome
off of their leases it is likely that they will be offered on theedvehicle marketlnitial results from &perts atthe
Univesity of California Davi$JC Davisundertaking asecondaryEV market studyevealedthat, in California

most usedEVs entered thesecondarymarket after onlytwo to three years of usage by the origindtiver, still

under warranty, and with 23,400 milésgged on averag€

Generally, consumers can purchase thyear old used BEVs and PHEVs with advanced safety features for roughly
one-third of the originaimanufacture®@ suggested retail prig@SRP.”® And because EVs have far fewer moving
parts, consumers need to Bessconcerned with wear and teaxf engine and powertrain parts. Used EV bugkrs
biggest concern will be vehicle battery health and capacity. Shift, an online used vehicle reselldpinigali
reported that used EVs accounted for 4 percent of vehicle sales in the first half of 2019, tripling their share of such
sales from 2018 and doubling the overall EV shangseflvehicle sales in the U’$As longer range modals
including but not linited to the Chevy Bolt, Hyundai Kona, Kia Niro, Nissan Leaf Plus, and TeslaiVietelr 3

the secondary market over the next few years, range anxiety will become less of an issue because currently

"6 Davies, Alex. Now on Used Car Lots: Great Electric Vehicles for Cheap AWgust 5, 2019. Retrieved August 6, 2019

from https://www.wired.com/story/now-used-car-lot-greatelectricvehiclescheap/?verso=true

" Plugin Hybrid & Electric Vehicle Research Center, UC Davis. Retrieved September 4, 2019 from
https://phev.ucdavis.edu/research/

Bt fdzydrazs WSTFo LGQaAa | DNBIFG ¢AYS gust31g2018| Retfieded Rug@st8S O i N& O
2019 fromhttps://www.consumerreports.org/hybridevs/greattime-to-buy-a-usedelectricvehicle/.

7 Davies, Alex. Noan Used Car Lots: Great Electric Vehicles for Cheap. Wired. August 5, 2019. Retrieved August 6, 2019
from https://www.wired.com/story/now-used-car-lot-great-electricvehiclescheap/?verso=true
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available EVs can already meet 87 percent of all comntripexr®® Moving forward, Connecticut musbntinue to
consider strategies to develop the secondary EV market and retaleasféEVsin the state in order to reach
statutorily requiredGHG reduction targets and ZEV goélee CHEAPR Board, created under Public At179s
currently developing parameters farovidng CHEAPRebates toward the purchase of used EVs.

4.4 Geographidistribution of EVs in Connecticut

Geographic distribution of EVs registered in Connecticut destnates that a greater share of registration is seen

in FairfieldCounty, with Hartford and New Haven counties follow{sgeFigure7). While EVs aralsoregistered

in more rural parts of the state, adoption raénd to belower in those areasHigherEV penetration rates in
Connecticu® urban and suburban areas are consistent with national adoption rates in those areas. According to
the Union of Concerned Scientists, people living in urban and suburban areas are three times more likely to own
an EV eampared to those in rural aredsSome of the barriers for rural drivers include range anxiety, inadequate
charging infrastructure, and availability of EV models to meet their performance needs, such as driving in snow or
onunpaved roads.

On a dailybasis rural drivers drive further distances to work, to stores, and for other daitivities, sca larger

portion of their monthly incomeis spent ontransport fuels more frequent vehicle repairs, and increased
emissions. The potentiglvings andenefits for rural residents who switch from an ICE vehicle to an EV can be
substantial. According to a recent study conducted by the Union of Concerned Sciéttistayeragerural]

driver will save $870 per year and cut carbon dioxide emissions by mane3timetric tons per year by choosing

an electric vehicle over a conventional sedan. That is almost twice the average emissions reduction from an EV in
our most urban countieé®? Programs and policies that target drivers in rural areas will be necessargxionize

these benefitaand reaclthe state®emissions reduction goals.

Figure7: EVs registered in Connecticut by location

Blue — BEV
Green — PHEV/EREV

EREV means extended-range electric vehicle

Source: EvaluateCT Data Dashboard. CT Transportation Electrification Toolkit, Atlas PubReR@iesd October 11, 2019 from
https://atlaspolicy.com/rand/transportatiorelectrificationtoolkit-for-connecticut/

80 Caruso, Catherine. Why Range Anxiety for Electric Cars is Overblown. MIT Technology Review. August 15, 2016. Retrieved
August 8, 2019 frorhttps://www.technologyreview.com/s/602174/whyangeanxiety-for-electriccarsis-overblown/.

81 Gatti, Daniel. Rural Drivers have the Most to Gain from Clean Vehicles. Union of Concerned Scientists. February 15, 2019.
Rdrieved August 12, 2019 froimtps://www.dailyyonder.com/uniorconcernedscientistsrural-driverscansaveclean
vehicles/2019/0218/30455/.

82|d.
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5 Public and RvateLightDuty \éhick Heets

TheEnergy Information Administratié 2019Annual Energy Outlodbundthat 20 percentof all passenger cars
and 17 percentof all light trucks sold in the U.S. in 200&re for use in fleets, including rental business,
commercial and utility,government, and ridénailing or taxi fleet§® Fleet vehiclehigh annual mileage,
operational costs, and public exposure make them viable and attractive candidates for electrifitdtiether
on the road or parked in publietings, EV fleet vehiclesend a cleaand positive message to the broader public
about the viability of the technologypeploying EVs in fleefgovides direct rideand-drive opportunitiesthat
increase employee exposure anthy leado purchasing an EV for personal use.

Fleet maagers will see the greatest savings over the operable lifetime of EVs when accounting for maintenance,
fuel, and other ancillary costs compared to their ICE counterparts. Moreover, fleet procurement, which typically
involves the acquisition of larger quities of vehicles, often qualifies for group purchase discounts from certain
auto manufacturers, further strengthening the overall econown@se for fleet electrification.

The followingecommendationsegarding setting EV fleet procurement targets, asihg telematics systems to
capture fleet benchmark data, and aligning useful vehicle life with EV battery warranties are intended to serve as
a blueprint for replication in both public and private fleet electrification. The focus on Connézfmulilic Feet

stems from Executive Order Nbsigned by Governor Ned Lamont on April 24, 2019. Executive Order No. 1 directs
state agencies t@lLead by Exampdeby setting targets and policies to achieve néaim and 2030 emissions
reductions from the state veHie fleet® The Clean and Efficient Transportation Impact Team created by Executive
Order No. 1 has helped inform thecommendationsegardingConnecticu@state fleet as set forth in this section.

Connecticu® public fleet, which is overseen by the Rement of Administrative Services (DAS), is comprised of
more than3,500 vehicles that support the dag-day business operations pfore than85 state agencies and log
approximately 40 million miles per ye&rMany of these fleet vehicles depart from ameturn to the same
location every day, and their recorded trifggaling 50 miles per day on average often local and daily in nature.
The large fleet size and high utilization rates, along with BEPerience installing EV charging infrastructitre

a number of stateowned facilities, placge Connecticut in astrong position to lead by examplén fleet
electrification.

As noted above, Secti®8 of Public Act 1217 requires that on and after January 1, 2030, at least 50 percent of
all cars andight-duty trucks purchased or leased by the state shall be®EWUs put Connecticut on a pathway to
achieve this goal, the staghould establisha detailed fleet transition plan outliningnnual vehicle procurement
targets beginningwith a recommended Ppercentof procured vehicleg 2020.The fleet transition plan should

83 Assumptions to the Annual Energy Outlook 2019: Transportation Demand Module. Energy Information Administration.
February 2019. Retrieved August 5, 2019 fiaips://www.eia.gov/outlooks/aeo/assumptions/pdf/transportation.pdf

84 Executive Order No. 1. The Office of Governor Ned Lamont. Effective April 24, 2019. Retrieved &R049str@m
https://portal.ct.gov/-/media/Office-of-the-Governor/Executivérders/LamorHExecutiveOrders/ExecutivéOrderNo-

L.pdf

85 DAS Basic Fleet Information and Services. Connecticut Department of Administrative Services. Retrieved August 7, 2019
from https://portal.ct.gov/DAS/FleetOperations/DASBasieFleetIinformationand-Services

86 Conn. Gen. Stat. § 4&vd.
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include a target date after which the state would only procure ,Ewgh very limited exceptionsFor
procurements, DAS and Connecticut state agencies should consider BEVs firsgdtidBd¥,sand hybrid vehicles

third. For use cases in which BEVs are unavailable for purchase or would compromise public health and safety,
DAS should alloexceptions to procuréCE vehicke Converting the state fleet from ICE vehicles to EVs will require
significantinvestments ircharging infrastructure as weds a commitment to invest ieducation to achieve buy

in from state agenciesecessary t@roduce optimal results.

To optimize the achievement afannual procurement targethe stateis piloting the deployment ofelematics
systems to benchmark data on d&yday fleet vehicle operations for rigisizing of fleets and to inform future

fleet investments. Telematics systems utilize onboard @Rbal positioning systemgnd vehicle diagnostic
software to collect and transmit data on where a vehicle is traveling and how its mechanical and electrical systems
behave under varying conditionBublic and private fleet manageese likely to require, or at minimum prefer
day-to-day benchmarking data pertaining to the operational costs and vehicle performance of existing fleet
vehicles and EVs prior to investing in a new vehicle technology. In particular, useful benchmarking data include
but is not limited to daily mileage/usag fuel economy, time spent idling, operational and maintenance costs,
vehicle age and remaining useful life estimates, and emissions. Additional data that account for Connecticut
specific variables such as weather and traffic patterns, driving habitsuetidg practices will help fleet managers
identify, by ranking andvith confidencewhat fleet vehiclesare mostsuitable for electrification.

The use of ¢lematicsis alsopracticalfor electric vehicle supply equipmefEVSEinfrastructure planning iad
optimizing infrastructuredeployment to fleet needs. Analysis of such datauld lead to prioritizing charging
locations based on thability to centrally locate multiple charging ports with rivimal infrastructure investment.

When evaluating the costf an ICE vehicle compared to &V, fleet managersshould utilize atotal cost of
ownershipapproachwhen procuring new vehiclegstead of focusing on upfront cosWhile EVs typically have
higher MSRPs than ICE vehicles, decreased fuel and maintenanceacmstke them a more costffective long

term purchase It is recommended that fleet managers align the useful life cycle of EVs with manufacturer
battery/mileagewarranties, which average 8 years/100,000 miles, when making procurement decisions. Shifting
to total cost of ownership considerations will enabtght-duty fleet managers to assess savings accrued over the
lifetime of EVs. In March 2019, New York @ifyepartment of Citywide Administrative Services (NYCDCAS)
completed a fuel and maintenance cost analysis for 1,893 out of 9,19€&dlifftfleet vehicles operated in 2018.

The analysis found that fuel and maintenance costs for all BEVs was less thangowgesd vehicleshybrid
vehicles and PHEVs. The results demonstrate that over ay@ae period, including EVSE costs, the Nissan Leaf
couldrealize $8,748 (2fperceni in savings compared to the gaswered Ford Fusion, the traditional optionrfo
NYCIZAS$passenger car fleeDEEP recognizes that any cost savings associated with converting ICE vehicles to
EVs in tle state fleet will vary byehicle usagefuel pricesand deployment scenario

To maximize the benefits of any telematics systemskviiieet procurements conducted by DASEEP will work

with DAS to publisiprocedural data, pilot program results, and best practices as a case study to inform future
public and private fleet electrificatiormhis information could be shared as part of thélwireporting related to
Executive OrdeNo. 1. The City of Columbu®hiq as part of its Smart Columbus initiative, published Sineart
Columbus Playbodaletailing the jurisdictio® stepby-step process to deploy 300 EVs in its public fleet.Srhart
ColumbusPlaybook contains a variety of best practices, case studies, progress reports, webinars, and
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communications materials that other cities can draw from in support of their own fleet electrificitiormddition

to the DAS fleetase studyDEEP will develogpwebbased resource center dedicated to fleet electrification with
helpful resources for fleet managers. Examples of fleet resources inched&teenhouse gases, Regulation
Emissions, and Energy use in Transportation Model (GREE&nddbk Alternative Fuel LH€ycle Environmental

and Economic Transportation (AFLEET) tool developed by the Argonne National Laboratory. The GREET tool
used to simulate the full life cycle ey and environmental impacts of various vehicle technoki§iand the

AFLEET tool is designed to help fleet managers forecast petroleum consumption, GHG and air pollutant emissions,
and vehicle cost of ownershif.

Fleet electrification, which contributes to Connecti@ubverall efforts to meet GHG reduction gets, requires
organizations to allocate time and resources to fuel switcHin@rganizations will likely need to conduct
benchmarking exercises, revise procurement dmstefit analysis, fund and install EV charging infrastructure, and
train employees IinEV operations. As suclgonnecticut should establish an awards program to reamgni
municipalities, businesses, and organizations leading in fleet electrification across theSeiptgate awards
categories should be createtd highlight fleet electrificion leadership in the government and commercial
sectors. The state could follow the model set forth by 100 Best Klegen Fleets Awartt.100 Best Fleets is
sponsored by transportation mobility leaders Dannar, GoSolar, Greenlots, Invers, and theaNCEQdegy
Technology Center. In order to be considered for the Green Fleets Award, governments and commercial
organizations must submit an application to be evaluated in the areas of fleet composition, fuel and emissions,
policy and planning, fleet utilitian, education, executive and employee involvement, and supporting programs.

A Connecticut fleet recognition prograoould evaluate applicants based on similar criteria todsveloped by

DEEP with awards to be presented by the Office of the Governor.

Polcy RecommendationBublic and privatddets

1. DASshoulddevelop a detailedight-duty fleet transition plan that outlineannualEVprocurementtargets
for the state fleef beginning witha 5 percenttarget of eligible state vehicles ir2020Q, in order to meet
ZEVprocurementrequiremens in accordance with Public Act-197.

2. Public and privatddéet managers should utilizeshicle telematics systemas DAS is currentpjloting, to
establish fleet benchmark data on the derday operationof both EVs and comparable ICE vehicles, in
order to inform future vehicle purchasing and infrastructure deployment decisions.

3. Public and private Iéet managersshould align the useful life cycle of EVs with manufacturer
battery/mileage warranties and coiter total cost of vehicle ownership when making procurement
decisions.

4. DEEP willook to partner with other interested state agencies doeate a webbased resource center
dedicated to fleet electrification with helpful resources faublic and privateleet managers, including
case studies, best practices, and vehicle benchmarking tools.

87 Playbook, Smart Columbus. Retrieved August 9, 2019 litgya://smart.columbus.gov/playboaok

88 Energy Systas, GREET Model. Argonne National Laboraltudtys://greet.es.anl.gov/

8 AFLEET Tool. Argonne National Laboratdtys://afleet-web.es.anl.gov/home/

0 Terrei, Michael. Electric Vehicles Require New Tactics for Tracking Fleet Utilization. Center for Sustainable Energy. August
1, 2017. Retrieved August 9, 2019 fromps://energycenter.org/thoughtleadership/blog/electrievehiclesrequire-new-
tacticstrackingfleet-utilization.

%1 The Green Fleet Awards. 100 Best Fleets. Retrieved August 9, 2019 from

http://www.the100bestfleets.com/gf about.htm
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5. An awards progranshould be establishedo recognize Connecticut municipalities and commercial
organizations leading in fleet electrification.

6 Medium and Heawduty Venhicle Ectrification

Medium- and heavyduty vehiclesincluding but not limited to school and transit buses, freight and refuse trucks,
and delivery vansare significant contributors t€Q, NOx, volatile organic compounds (VOCSs), sulfur dioxide
(SQ), fine particulate matter (PMs), groundlevel ozoneandblack carborin Connecticuf? It is anticipated that

by 2035, heawguty vehicles will contribute 61 perceof all onroad NOx emissiondue to decreasingight-duty
vehicleemissions as a result ofore stringentnew LDVemission standardand greater penetration of E\(see
Figure 8) Giventhat many medium- and heavyduty vehiclestravel at slow speeds and make frequent stpps
especially thoseprimarily operatingin densely populated urban aredlat abut heavilytraveled interstate
corridorsand where freight distribution routes generally gralectrificationin this market segment could yield
significantair quality benefitsin communities most impacted by crifa pollutantsand demonstrate greater
operational cost savings for municipal and business fleets.

Aside frombattery electric transit buses, vehicle electrification has mostly occurréldeih DVmarketsegment

Over 70 models of zeremission vans, trls, and busesre commercially available from a variety afito
manufacturers However, manyapplications in the mediurand heavyduty market segment lack affordable and
viable electrified substitute®} In addition, the available electrified substituteaue higher upfront costs than their

ICE counterparts and may require significant electrical infrastructure investment to support their large charging
loads.As battery prices drop and technology continues to improve, the total cost of ownership for fedectri
medium- and heavyduty vehicle fleets will also decline, bolstering the economic case for fuel switching

DEEPhas made efforts tdncent early adoption of cleaner heaxuty diesel and electric vehicles. Existing
incentive program mechanisms havedn driven by the ER\ Diesel Emission Reduction Act (DERAJIng
program whichis designed to provide grants through the states to replace older diesel vehicles with cleaner ICE
vehicles or electric vehicl@$Additionally DEEMas provided fundinépr similar heavyduty vehice replacements
through two cycle of the VW MitigationTrust FundGrant (VW Grant) whichis discussed atength in Section

15.2

Continued movement by regulators and industry toward mediamd heavyduty fleet electrificatin will be
driven by Californi® Advanced Clean Tru¢XCT)regulations which were proposedOctober 25, 2018° The
proposed regulatios would requireClass 2B to Class 8 mediuamd heavyduty vehiclemanufacturers to sell
zero-emission trucks as an in@sing percentage of their annual safes 2024through 2030model yearsThe
regulatiors alsowould establishrequirements for large employers including retailer, manufacturers, brokers, and

92 Mobile Sources. DEEP. Last updated September 10, 2018. Retrieved December 17, 2019 from
https://www.ct.gov/deep/cwp/view.asp?a=2684&0Q=322142&deepNav_GID=1619

93 Advanced Clean Trucks (ACT) Fact Sheet. California Air Resources Board. July 2, 2019. Retrieved December 12, 2019 from
https://ww2.arb.ca.gov/resources/faesheets/advancedaleantrucksact-fact-sheet

9% Diesel Emissions Reduction Act (DERA) Furidi?®y. Updated March 18, 2020. Retrieved April 20, 2020 from
https://www.epa.gov/dera

% Proposed Advanced Clean Trucks Regulation. California Air Resources Board. Retrieved December 12, 2019 from
https://ww?2.arb.ca.gov/rulemaking/2019/advancedcleantrucks
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others to reporton their existingfleet operations Thesereporting requirements are intendetb help identify
future strategiesto ensurethat fleets purchase available zeemission trucks and place them in service in
applications to which they are suité8l.

Figure8: NOx contribution by vehicle sector baseI@VES2014 data

D ¢ o
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(16,397 TPY) 2025
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2035
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(583218 (5,426 TPY)
‘Heavy Duty On-Road Vehicles Light Duty On-Road Vehicles

(Estimated Total Annual On-Road NOx Emissions in Tons per Year “TPY”)

Source: CT Department of Transportation Ozone and PM2.5 Air Quality Conformity Determination of-2@80d8tropolitan
Transportation Plans and the 202821 Transportation Improvement Programs. February 2019, revised April 2019

DEEPNtends to assessthe energy andenvironmental costs andbenefits associated withelectrification of
significant numbers of mediurrand heavyduty vehicles, anevaluate the potential benefits of promulgating
regulations to adopt Californ@ACT reglationsas authorized by Section 177 of the federal CAA. On December
12, 2019, seven states, including Connecticut, and the District of Columbia signed a Statement of Intent
committing the signed jurisdictions to the development of a msiite MOU to suport and accelerate the
deployment of mediumand heavyduty ZEVs through a collaborative process facilitatetlbstheast States for
Coordinated Air Use ManagemeiiMESCAUM’

Further electrification of freight trucks will come through the developmenEWdfapplications for freight hauling
semitrucks. The electrification dfeight trucks faces additional challenges, such as providing these vehicles with
reliable areas to recharge while @oad, and ensuring the electric distribution grid is prepatedntegrate
significant, mobile charging load&pproximately 80 percent of freight trips in the U.S. travel distances less than
250 miles highlighting potential opportunities telectrify freight trucks® According to the U.S. Department of
EnergR a OAtérative Fuels Data Center, there are a combined 14 electric;iplbgbrid electric, and
hydrogen fuel cell vehicles currently available for purchase within the vocational/cab chassis and tractoftlasses.

% Advanced Clean Trucks (ACT) Fact Sheet. California Air Resources Board. July 2, 2019. Retrieved December 12, 2019 from
https://ww2.arb.ca.gov/resources/faesheets/advancedleantrucksact-fact-sheet

97 Multi-State Mediumand HeavyDuty Zero Emission Vehicle InitiativStatement of Intent. NESCAUM. Signed December

12, 2019. Retrieved March 3, 2020 frdmtps://www.nescaum.org/documents/nescaurpressrelease 1212-19.pdf/.

%8 Freight Facts and Figures, 2017. Bureau of Transportation Statistics, U.S. Department of Transportation. Retrieved
February 28, 2020 fromittps://www.bts.dot.gov/sites/bts.dot.gov/files/docs/FFF_2017.pdf

9 Alternative Fuel and Advanced Vehicle Search. Alternative Fuels Data Center, DOE. Retrieved March 3, 2020 from
https://afdc.energy.gov/vehicles/saah/results/?view _mode=grid&search_field=vehicle&search_dir=desc&per page=8&c
urrent=true&display length=25&fuel id=9,41,57&category id=17,13,
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Thesetruck manufacturersnclude new startps as well as traditionditeight truckmanufacturers. To help close
the high upfront cost gap between electrand conventionafreight trucksand lower the total cost of ownership
California® and New Yor¥! have implemented voucher incentive programasaccelerate the electrification of
freight truck fleets Data for New Yof® truck voucher program is not yet publicly available, but Calif@nia
voucher program, which alsmcents transit and school buses, refuse trucitsd delivery vehicles, has helge
fund the deployment of more than 4,000 vehicles and low M@itting engines in California since 2089And

of these vehicles, 57 percent have been deployed and operate primarily in disadvantaged comrfiiifitasce
funding resources limit the potentialevelopment of an irstate truck voucher programHowever, DEEP will
continueto monitor the success dheseprograms in incentivizing the adoption of electric freight trucks.

To date, electrification in the medivmand heavyduty vehicle market segments hagen focused ontransit
buses. Transit bus electrification, when carefully and properly planned, can result in increased ridership,
operational savings, and reduced GHG ainiss and criteria pollutants, whitreating adisincentie to the use

of singleoccupancy vehicles, which can lead to less traffic congektidxs of August 2019, 46 statéacluding
Connecticuthavereceived a total 0$450 million iffunding for eletric buses and relatedharging infrasucture
through the Federal Transit Administration (FTA) LowNo-Emission (LowiNo) Grant program® In addition,

some stateslike Californid®and cities, like Seattle’and New York Cit{f¢ havethrown their full syport behind
transit buselectrificationby enacting policies that set deadlines for 100 percent fleet electrification.

DOToversees a statewide fleet of 600 diesel transit buses that serves large numbers of-diepesitdent
Connecticut residents (3@ercentand 38percentof ridership are people of color ameople withlow incomes,
respectively}’ DOTreplaces on average 50 buses per year at the conclusion of thgedr2useful life cycle, or

1&manufacturer_id=365,377,211,235,410,215,223,225,379,219,213,209,351,385,275,424,361,387,243,227,239,425,263,2
7,391,349,381,383,237,221,347,395,67,117,394,139,0,426,415,201,113,205,71,5,408,9,13,11,458,81,435,57,195,416,141,1
97,417,121,53,397,418,85,414,17,21,143,23,398,27,399,31,207,396,107,193,460,125,35,419,37,14 105,199,

100 California Hybrid and ZefBmision Truck and Bus Voucher Incentive Project. Retrieved March 3, 2020 from
https://www.californiahvip.org/

INY Truck Voucher Incentive Program. New York State Energy Research and Development Authiesisd Rigirch 3,

2020 fromhttps://www.nyserda.ny.gov/AlPrograms/Programs/TrueioucherProgram

102 program Numbers. California Hybrid and ZEroission Truck and Busi¢ther Incentive Project (HVIP). Retrieved March

3, 2020 fromhttps://www.californiahvip.org/

103|d_

104 Toolkit for Advanced Transportation Policies. M.J. Bradley & Associates. October 2018. Retrieved D2te2ili®

from https://www.mjbradley.com/sites/default/files/mjba_transportation_toolkit.pdf

105 Smith, Conner. 46 States Have Received Funding for ElectrsitBases. EV Hub Weekly Digest, Atlas Public Policy.
August 5, 2019. Retrieved December 27, 2019 findims://www.atlasevhub.com/weekly diest/46-stateshavereceived
fundingfor-electrictransit-buses/

106 California transitioning to attlectric public bus fleet by 2040. California Air Resources Board. December 14, 2018.
Retrieved December 27, 2019 frdrtips://ww2.arb.ca.gov/news/californidgransitioningall-electricpublic-busfleet-2040

7 Transitioning to a zeremissions bus fleet. King County Metro. Retrieved December 27, 2019 from
https://kingcounty.gov/deps/transportation/metro/programsprojects/innovationtechnology/zereemissionfleet.aspx

108 MTA Deploys First Allectric Articulated Bus Fleet to 14th Street Busway. Metropolitan Transportation Authority.
December 15, 2019. Retrieved December 27, 20d8 fittp://www.mta.info/press-release/nyetransit/mta-deploysfirst-
all-electricarticulatedbusfleet-14th-street-busway

109Docket 1712-03RE04 Correspondence, PURA_CTDOT_ZEV Final_20191118.pptx. DOT. Filed November 19, 2019.
Retrieved December 27, 2019 from
http://www.dpuc.state.ct.us/dockcurr.nsf/8e6fc37a54110e3e852576190052b64d/09e20ef847d7b119852584b7006e8ch8?
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https://www.atlasevhub.com/weekly_digest/46-states-have-received-funding-for-electric-transit-buses/
https://ww2.arb.ca.gov/news/california-transitioning-all-electric-public-bus-fleet-2040
https://kingcounty.gov/depts/transportation/metro/programs-projects/innovation-technology/zero-emission-fleet.aspx
http://www.mta.info/press-release/nyc-transit/mta-deploys-first-all-electric-articulated-bus-fleet-14th-street-busway
http://www.mta.info/press-release/nyc-transit/mta-deploys-first-all-electric-articulated-bus-fleet-14th-street-busway
http://www.dpuc.state.ct.us/dockcurr.nsf/8e6fc37a54110e3e852576190052b64d/09e20ef847d7b119852584b7006e8cb8?OpenDocument
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roughly 8.33 percent of its total fleeRursuant toSection 93f Public Act 19.17,6on and after January 1, 2030,
at least thirty per cent of all buses purchased by the state shall beemission buse&!'® In addition to this
legislative mandate)OThas committed to 10@ercentelectrification for its tansit bus fleet!!

To jumpstart its electrification effortsDOT launched electric transit bus pilot®r the fleets operatingin
Bridgeport and Hamden. In 201BOT in partnership with the Greater Bridgeport Transit Authority (GBTA)
appliedfor and receivedan FTA LowNo grant to partially fund the purchase of five-aliéctric transit buses to be
operated by GBTA. And in 20IBQTapplied for and received approximately $4.9 millionder Cyclel of
Connecticu® VWGrantto partially offset thecost of deploying 12 fullglectric transit buse$t?Ten of these buses

will be deployedn HamdenHamden Bus Pilogndtwo morewill be deployed irStamford The remaining funds

for this $15 million project will come fronkTAfunding for bus replacements and capital facility improvement
projects along wittDOTBureau of Public Transportation capital funbtisFebruan2020, DOTreleased a request

for proposals (RFP) to procure-Bt and 40foot low floor, heavyduty battery eéctric powered transit buses.
Alongside these 10 electric transit busasHamden DOTplans to deployl0 120-kW electric bushargers and
software that enables the agency to charge the buses in two successive waves withitinimize demand
chargesln the early planning stages of the Hamden Bus HilG{Jopened communication channels with, the

EDC serving thbus depot.Ul is assising DOTin evaluating strategies for implementing managed charging
solutions and minimizing electrical distributi@ystem upgrades at the site. Fleet managers considering the
electrification of mediumand heavyduty fleets would be best served to engage their EDC as early as possible in
the planning processvioreover, the EDCs should coordinate wid®Tand other fleé managers tancorporate

the increased loads caused by meditend heavyduty fleet charging into their distribution planning, atatget
underutilized circuits for such chargingh order to reduce the need for distribution system upgrades to
accommodatencreased loadFurther discussion of the issues surrounding fleet charging can be found in Sections
5,7.5,and 9.3

School buses represent another class of hedwty vehicleswell-suitedfor electrification.Existing diesebowered
school buses emit lmenful criteria pollutants such as NOx anBM s, which cause and exacerbate asthma and
respiratory illness among populationgvulnerable schoathildren The environmental and public health impacts
resulting from exposure have be@locumented in several studié¥’including studies specifically examining the
health impacts to children from exposute diesel exhast emitted from school bused? Bectric school buses

10 pyblic Act 19.17,An Act Concerning the State Budget for the Biennium Ending June 30, 2021, and Making
Appropriaions sec. 93https://www.cga.ct.gov/2019/act/Pa/pdf/2019PA0117~RO0HBI7424PA.PDfcodified at Conn.

Gen. Stat. § 4&7d.

111 Docket 1712-03RE04 Correspondence, PURADOT_ZEV Final_20191118.pptx. DOT. Filed November 19, 2019.
Retrieved December 27, 2019 from
http://www.dpuc.state.ct.us/dockcurr.nsf/8e6fc37a54110e3e852576190052b64d/09e20ef847d7b119852584b7006e8ch8?
OpenDocument

112ywW Award Letter DOT. DEEP. November 13, 2018. Retrieved December 27, 2019 from
https://www.ct.gov/deep/lib/deep/air/mobile/vw/VW _Award_Letter- CT_DOT_201809805.pdf

113The Harmful Effects of Vehicle Exhaust. Environment & Human Health, Inc. 2006. Retrieved March 4, 2020 from
https://www.ehhi.org/exhaust06.pdf

My KAf RNBY Q&8 9ELIRA&adZNB (G2 5485488t 9EKlIdzAG 2y {OK22f . dzaS&ao
2020 fromhttp://www.ehhi.org/reports/diesel/diesel.pdf
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produce zeretailpipe emissions and reduce child@mexposure¢o hamful air pollutantst!® Electric school buses,
which cost between $120,008 and $250,000'" more than diesel school buses, are eligibleftording ofup to
$20,000 per bus undé€ePARDERA School Bus Rebate Progrdi@n a petvehicle basis, electric schooldms will
realize approximately $170,000 in lifetin@&M savings compared to their diesel counterparfsin addition,
school busedong daily and summer dwell times make them attractive candidates for providing \drighid
(V2G) or vehicleo-building(V2B) services, whichaygenerate additional revenue or offset higher upfront costs.
V2G and V2B services enable the electric school Bhateries to store large quantities of energy and discharge

it back to the electric grid or a building during pedgmand periods or demand response events. V2G services
provided through electric school bus fleets is currently being piloted in California, New York, and Virgiisa, and
discussed in greater detail Bection12.2

Electric school bus deployment is starting to gain momentum in Connedtichovember 2019DEEP awarded
DATTCO, In§122,68%oward the cost of deploying an electric school bus in Middletown under Cyald¢h2
VWGrant'?® AndFairfield® Sustainabledirfield Task Force recently issued an RFP for a contractor to provide two
electric school buses for student transportati&h DEEP will continue to engage in outreach v@bnnecticut
municipdities regarding electric school bus deployment opportunitigsilablethrough the VWGrant

Electrified models arealso being piloted around the country for refuse collection, airport ground support
equipment, and other applicationk early 2020, the Los Angeles Bureau of Sanitation ({)A&@®nmittedto fully
eledrifying its fleet of refuse trucks by 203&ndthe LASANXpects refuse truck procurements to be fully electric
within two years'? The stopand-go nature of refuse collection enables the tru@egenerative braking system
to recharge the vehicl€batteries. And in Seattle, the Seat{lacoma International Airporeceived federal and

115 Casale, Matt. With Electric School Buses, Kids Can Breathe a Little Easier. U.S. Public Interest Research Group. Septembe
16, 2019. Retrieved December 27, 2019 frioitps://uspirg.org/blogs/blog/usp/electrieschootbuseskidscanbreathe

little -easiet

116 paying for Electric Buses, Financing Tools for Cities and Agencies to Ditch Diesel. U.S. PIRG Education Fund. 2018.
Retieved September 6, 2019 frohitps://uspirg.orag/sites/pirg/files/reports/National%20
%20Paying%20for%20Electric%20Buses.pdf

U parscale,Jorda 52 YAY A2y 9y SNHe& 2Aff .d2&2 *ANHAYAlI 9t SOGNRO { OK;
29, 2019. Retrieved September 6, 2019 friotips://wamu.org/story/19/08/29/dominion-energywill-buy-virginia-electric
schootbusesif-they-canusethe-batteries/.

118Clean Diesel Rebates. U.S. Environmental Protection Agency. Retrieved September 6, 2019 from
https://www.epa.gov/cleandiesel/cleatliesetrebates#replacement

119 paying for Electric Buses, Financing Tools for Cities and Agencies to Ditch Diesel. U.S. PIRGFEIdca0a4s.

Retrieved September 6, 2019 framtps://uspirg.orag/sites/pirg/files/reports/National%20
%20Paying%20for%20Electric%20Buses.pdf

120 Governor Lamont Announces Release of $6 Million in Volkswagen Settlement Funds to Support Clean Air Projects in
Connecticut. The Office of Governor Ned Lamont. November 25, 2019. Retrieved December 27, 2019 from
https://portal.ct.gov/Office-of-the-Governor/News/PresfReleases/2019/1-2019/GovernofLamontAnnounceskelease
of-6-Million-in-VolkswageRrSettlementFunds

21 2YS hiKSN) aDNBSy 2KSStaé¢d hy GKS bSFENII2NRT 2yY ¢26y 2 At
Fairfield Task Force, Town of Fairfield. October 16, 2019. Retrieved December 27, 2019 from
https://www.fairfieldct.org/sftthews/?FeedID=3106

122/ NHzy RSy 9 ! & [2& ! y3IStSa O2YYAda (42 wmnme: StSOGNRO &ty
Dive. January 29, 2020. Retrieveebruary 14, 2020 frornttps://www.utilitydive.com/news/losangelessanitationtruck-
fleet-100-percentelectric/571338/
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state grant funding?® to electrify its entire petroleumpowered ground support equipmerfbaggage tugs, belt
loaders, and pushback tractorahd installover 300 charipg stations at the airport to support the electrified
equipment!?* Conversion of thigirport@ ground supportequipmentwill amount to the avoided combustion of
one million gallons of gasoline annually.

Fleet managers and operators considering the cosieerof mediumand heavyduty vehicles to electric or other
advanced technology modetsain take advantage dfie NREIEleet DNA tool. This tool provides users with data
summaries andvisualizationsthat resemble real world operating conditions for mediumnd heavyduty
vehiclest?® This information an be useful for fleet operatorg gain a betterunderstandng of the operational
rangeof vehiclesbased oruse profile and weigtclass.

In advance of DEERhird round of VW Grarsolicitations, with arintended focun the electrification of medium

and heavyduty vehicles, the agency has begun engaging with npalites and fleet operators. This outreach
processis aimedat providing educationand resourcesthat will assistmunicipalitieswith identifying and
overcoming barriers to heawduty fleet electrification. On March 5202Q DEEP hosted the Municipal
Collaborative on Fleet Electrification. Téeent brought together municipalities, fleetanagers, state officials,
and industry experts to shamxperience, information, and to address concerns regarding vehicle electrification.
DEEP intends to continue the engagement process as it prepares to issue the next roun@Gainyinding.

Policy Recommendationgiedium and heavyduty vehicleelectrification

1. DEEP wilktontinue to evaluatehe benefits of adoptingaliforni@ ACT regulationsA CARBtaff report
summarizing the initial statement of reasons for adopting the rule wapgsed in October 2019.

2. DEEP will continue to monitor the effectiveness of freight truck voucher incentive programs in
accelerating the adoption of freight trucks.

3. DEEP will continue to engage in outreach with Connecticut municipathiesigh the Municipal
Collaborative on Fleet Electrificatioagarding electric school basd other medium and heavy duty fleet
deployment opportunities available through the VW Grant.

7 Expanding EV Charging Infrastructure

After vehicle purchase price armbncerns over vehicle rangeprisumers ranka lack ofaccess to charging
infrastructure as the third most significant barrier to EV adopiféin order to support the levels of EV adoption
required to meet Connectic@& 2025 ZEV MOU and 2030 GHG emissimtuction targets, EV charging

123g5eaTac and Alaskair Group Achieve Skyigh Results with Electric Ground Support Equipment. Alternative Fuels Data
Center, DOE. January 26, 2016. Retrieved December 30, 2018tfpeni/afdc.energy.gov/case/2329

24RyanJohn.Sed O g+ yGa G2 Odz2NDB OFNb2y 6A0GK2dzi tAYAGAY 3T &2dzNJ G
Radio. January 25, 2018. Retrieved December 30, 2019Hitms1//kuow.org/stories/seatac-wants-curb-carbonrwithout-
limiting-your-travelthats-steep-climb/.

125Fleet DNA: Commercial Fleet Vehicle Operating Data. National Renewable Energy Laboratory. Retrieved February 14,
2020 fromhttps://www.nrel.gov/transportation/fleettestfleet-dna.html

126 Electrifying insights: How automakers can drive electrified vehicle sales and profitability. McKiGseyp&ny. January

2017. Retrieved August 5, 2019 from
https://www.mckinsey.com/~/media/McKinsey/Industries/Automotive%20and%20Assembly/Our%20Insights/Electrifying%
20insights%20How%20automakers%20can%20drive%20electrified%20vehicle%20sales%20and%20profitability/Electrifying

%20insights%20
%20How%20automakers%20can%20drive%20electrified%20vehicle%20sales%20and%20profitability vF.ashx
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infrastructure must be scaled across the state in all settings, including residential, workplace, and public charging
settings. The challenges and recommendations for expanding EV charging infrastructure accessibilitgryhich v
by location and settings discussed in detail later in this report.

Public charging, defined as charging infrastructure that is publicly accessible to all EV drivers, is found at a variety
of destinations, including but not limited to, along inteaxtd highways and heavityaveled corridors, at shopping

malls and retail plazas, on university campuses, and at event venues. The type of charging infrastructure in
publicly-accessible locations tends to vary based on the typical vehicle dwell timesslatttion and the intended

use of the equipment. For example, Level 2 charging infrastructure is most appropriate at hotel and lodging
locations where a patrd® vehicle remains parked for several hours overnight, whereas DCFC infrastructure is
most appr@riate along interstate highway corridors where drivers are more likely to travel long distances and
seek faster charging options.

Residential charging, which takes place at shfghaily dwellingsand MUDs, offers the most affordable and
convenient charipg option for the majority of drivers, and potentially the most affordable option depending on
available rate structure¥’ However, not all homes are equipped with the electrical infrastructure necessary to
support athome charging. This is especiallyetrof singleunit homes without garages, and MUDs in general.

Workplace charging, which typically includes Level 2 charging but can also include Level 1 charging, enables
employees to charge their vehicles while they remain parked during the workday ofarplthat invest in
workplace charging infrastructure can demonstrate their sustainability leadership and accommodate the refueling
needs of employees.

Fleet charging, or charging infrastructure designed to support fleet vehicles, varies by a numbetod, f
including vehicle quantity, class, and operating cyc@Vfleets are more likely to utilize Level 1 and Level 2
charging infrastructure, whereas medidunand heavyduty vehicle fleets are more likely to rely on DCFC
infrastructure due to the vehielarger battery size.

In particular, public and workplace charging infrastructure expansion will be critical to alleviating range anxiety
and meeting the collective demand of EV drivers in Conneclitihese two charging segments, infrastructure
deployment will need to increassubstantiallyin order to supportthe 2025 ZEV MOU targethe challenge for
Connecticut is building the proper regulatory framework and identifying-effsttive strategies to enable a
robustpubliccharging infrastructug network that suppds and accelerates EV adoption while providaegefits

and minimizing risks to electric ratepaydmgprioritizing siting on underutilized circuigsdincentiviang usage at
off-peak times

7.1 Utilizing data to inform infrastructure i and planning
As Connecticut seeks to expand EV charging infrastructure statewide, the integration of new and existing data and
resources will be vital to ensuring optimal network bulgt. These data concern EV registrations, existing public
charging infrastructure, EDC hosting capacity maps, and resource tools developed throughstamelti
collaborations like the Transportation and Climate InitiaiVEI)

127 Charging at Home. Department of Egg Retrieved November 5, 2018 fro
https://www.enerqgy.gov/eere/electricvehicles/chargiftpme.
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7.1.1 Vehicle registration data

Under Section 2 of Public Act-185, the Connecticut Department ofdébr Vehicles (DMV) is required to update

on its website every six months the total number of EVs registered in Connecticut, including the total number
registered in the state each ye#&# Identifyingmore specificallwhere EVs are registered is important fhe

EDCs to improve load forecasting and overall distribution system planning while safely and reliably serving new
EVirelated loads in their service territorieBroviding the EDCs witle@ess to EV registratiorath by street address
would alsohelp them target new products and services, such assp¥tifictime-of-use (TOUjates managed
charging programsyr EVSE incentives, to their customers that own or leaseli&Zglifornia, the state DMV can
disclose tcan EDC an H¥fiverQaddress and vehicle type as long as the information is used exclusively to identify
where the EV is registeréd Connecticut should explore options for providing the EDCs with registration data for
incorporation into their distributio system planning, includirigcilitating the provision of registration data to the
EDCshrough the CHEAPR rebate (discusse8ection 13.2with appropriateconsumer privacy protections

If the EDCsan identify residential addresses with EVs, theguld developa voluntary program to collect and
aggregatechargingdata (i.e.,dates, times, durations, and electricity usage (kWh) per charging session as well as
monthly total electric load (kwh) from EV chargiagd other pertinent data) fror&Vdriverswith Level 2 charging
equipment®*° To protect confidentialitythe EDCs should minimize the collection of personally identifiable data
and ensure that dataemain encrypted using secure industry standard technigiestinent data should be
incorporated into hosting capacity maps to héftye EDCs optimize existing grid assets to serveced loads

and inform the development of demand respongitot programs (e.g. ESpecific TOU rates, managed charging)
that would shift lads and alleviate grid impacts during peak demand periods.

7.1.2 Mapping current and potential charging station locations

As of March 2020, there are 375 publicly accessible Level 2 and DCFC EV charging stations in Céhihedticut.

be important to map these current charging infrastructure deployments before targeting potential future
locations. Interactive maps containing the street addresses of all public charging stations in Connecticut are
available viEDOR AlternativeFueling Station Locator. TH#Y Corridor Analysis Té8ldeveloped through the

Clean Vehicles and Fuels workgroup of thé*fi§lanotherresourcethat Connecticut should utilize for its public
charging infrastructure buildut. ThisGIS and Microsoft Ecetbased bolidentifies public charging infrastructure

gaps as well as potentigharging site host locations along travel corridors and interstate highwiye tool
evaluates by site theurrent distribution system infrastructure and planning deg¢o acommodate Level 2 and
DCFC charging equipmebiisedon existing EV charging stations, population, vehicle travel data, and commercial

128Conn Gen. Stat§ 1412(]).

129 California Vehicle Codk808.23.

B0/  f AF2NYALFQa tdzoftAO | GATtAGASA /2YYAAdaA2y>S 9YSNHE 5A0Aani
(D.1801-024, D.1805-040, and D.189-034) fa investorowned utility programs under SB 360’ he Clean Energy and
Pollution Reduction Act. Retrieved July 2, 2019 fiaa Collection Templatéttps://www.cpuc.ca.gov/sb350te/

Bl Alternative Fueling Station Locator. Office of EgeEfficiency & Renewable Ener@OE. Retrieved March 5, 2020 from
https://afdc.energy.gov/stations/#/analyze?region=US

CT&country=US&fuel=ELEC&Ipg_secondary=true&hy nonretail=true&ev_levels=all

132EV Corridor Analysis Tool. M.J. Bradley & AssocseRetrApril 20, 2020 from
https://www.mjbradley.com/mijb_form/EMools.

133The TCI Clean Vehicles and Fuels workgroup, of which Connecticut is a member, brings together Northeast and Mid
Atlantic juisdictions to coordinate charging infrastructure planning and deployment throughout the Northeast and Mid
Atlantic regions.
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activity13*In addition to the Level 2 and DCFC locations depicted in Figure 9, Figure 10 provides a conceptual
representaton of potential new statewidd®CFC infrastructure with 24 new station locations approximately 20
miles apart. The visual is provided for illustrative purposes antlyas a preliminary planning tool for identifying

gaps in the current public charging ia$tructure network. More detailed analysis will be necessary as part of an
ongoing planning process.

Figure 9Connecticu® existing DCFC network (March 2020)
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Map created by CT DEEP, March 2020
Notes:
1 Existing DCFC network map does not include RC&Ed at auto dealerships.
1  Existing DCFC network based on DOE Alternative Fueling Station Locator as of March 4, 2020.

134 Accelerating Development of Northeast EV Corridors. Georgetown Climate Center. Retrieved July 8, 2019 from
https://www.georgetownclimate.org/transportation/developmergv-corridors.html
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Figure 10Potential future DCFC network (one DCFC every 20 miles)
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Map created by DEEP, March 2020.
Notes:
1 Future DCFC network addst8#otheticalstations to ©nnecticut the majority of which have at leastténnectorsfor a total
of 90 new DCF¢&bnnectorsin reality, future stationshould beuture-proofed to accommodate at leastc®nnectors
1  Approx. distance of 20 miles between stationkyipotheticalfuture DCFC network.
1 Future DCFC designed only by evenly distributing charging station locations among specified routes with very minosalteration
based on existing DCFC locations. Did notidenany other factors such as travel density, rest area locations, or city locations.
1 As of March 202dhere were 20 Tesla Supercharger locationsoinn@cticut Some of theeare located on both sides of
roadways so individual locations are not distinguishable as separate locations on maps above.
1 Does not include any proposed/coming soon locations for Teslaatrify America

DEEP will continue its efforts to develop baseinventory maps that overlay EV registrations by zip code, public
charging infrastructure gaps, and opportunities for infrastructure expansieataite. These efforts will include
incorporatingh y i 2 5 9 9t TC& EVL &oltrigoy/AnafySis Tool andSKBRUNR Northeast Corridor Regional
Strategy for Electric Vehicle Charging Infrastructure 220381 (NESCAUMEV Strategy) which provides
recommendations and best practices for expanding DCFC charging networks and leveragingripatsic
partnerships tooptimize charging infrastructure builout in the regiont® As with much EV deployment policy,
leveraging regional coordination with other Firticipating states can provide additional benefits given shared
transportation corridors.

7.1.3 Electric distributiorsystem mapping

To help plan for the EVSE expansion necessary to support greater statewide EV penetration, the EDCs need to
understand EV charging impacts on local distribution system assets in communities with high concentrations of
EVsSectionl6-244wof the General Statutesequiresthe EDC#0 prepare hosting capacity maps to estimate the

1IB5NESCAUM EV Strategy. NESCAUM. May 16, 2018. Retrieved April 20, 2020 from
https://www.nescaum.org/documents/northeastegionalchargingstrateqgy2018.pdf/.
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amount of generation that can be accommodated without adversely affecting power quality or reliability, and
without requiring infrastructure upgrade's® Such maps artgypically useful for evaluating solar installations, but
have not previously included EV charging loads.

Under Section 5 of Public Act-185, the EDCs are required to integrate EV charging load projections into their
distribution planning, based on theumber of EVs registered in Connecticut and any projected EV sales trends,
and publish related annual reports on their websitésThe development of more detailed, publicly available
hosting capacity maps with highvel estimates for local distribution sem capacity will enable identification of
preferable locations that optimize existing distribution system assets and minimize infrastructestments
whichwould help prospective site hosts and EV charging station developers toefiiently identfy least cost

options for charging locations. Updated hosting capacity maps would also be a valuable asset for the EDCs and
fleet managers when siting EVSE to support mediama heavyduty EVs such as electric transit buddsving

forward, the EDG shoud be required to complyvith this statutory requiremento help the EDCs plan for
increased levels of EV adoption across all vehicle segments.

Together, EV registration data, baseline inventory maps of existing charging infrastruct@®eEVGTorridor
Analysis Tool, and hosting capacity maps can help private and public entities prioritize EVSE deployment in
locations that extend the geographic range of EVs along travel corridors and potentially minimize infrastructure
investment costs by adding capadityunderutilized circuits. Combining these resources for planning of publicly
accessibleEVSE will meet the dual goals of reducing range anxiety while ensuring the electric grid is not
overburdened. DEEP recommends that PURA establish a process by WRiah PEEP, the EDCs, and other
stakeholders such as municipalities and EVSE providers can coordinate, share, and develop data and resources to
inform the efficientdevelopment of Connectic@ statewide public charging infrastructure network.

Policy Recomandations:Utilizing data to inform infrastructure siting and planning

1. DEEP wilkngagewith the CHEAPR Boaoth opportunities to encourag€HEAPR rebatecipients to
shareEV registration data by street addressth the utilitiesto aid in loadforecasting DEEP will with
work withinterestedstakeholders tadentify andapplyappropriate tools such dESCAUM EV Strategy
or TC® EV Corridor Analysis Tool to assess and prioritize locations for EV charging infrastructure
development with the ptpose of reducing range anxiety.

2. The EDCs should integrate EV charging load projections into their distribution system planning, identify
underutilized circuits with the potential to support charging station infrastructure development, and
publish to theirwebsites related annual reporfmursuant to Public Act 1635.

3. The EDCs should createre granular, technologgignostic hosting capacity maps to evaluate localized
grid impacts of EV adoption to substations and transformers, and distribution systemitgafiac
accommodate EV chargers (220lt and higher).

4. The EDCs shouldtablish a voluntary program, with appropriate consumer privacy protections, for the
EDCs to collect and aggregate anonymized EV charging data, including the dates, times, durdtions, an
electricity usage as well as total monthly electric load.

136 Conn. Gen. Stat. § 1B14w.
B7Conn. Gen. Stat. § 1®f(b).
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7.2 Public charging infrastructure development

Public charging infrastructure must evolverteet consumerSbn-the-go charging needs anexpand consumer
confidence in EV technologié¥.Higher visiklity of public chargindnfrastructurehas been shown to correlate
with higher rates of EV adoptidd? As the deployment of EVs ramps upibfic chargingnfrastructure will be
essentialto meet the needs of oubf-state driversand local drivers without access toresidential charging
infrastructure If EV sales match forecasts for the next decade, a lack of available charging infrastructure to meet
refueling demand may beconas impediment to EV adoptiaff®A 2017 McKinsey study found that EV adoption
already outpaced EV infrastructure investment, even before popular-tange models like the Tesla Model 3
became widely availabfé! With the rapid growth of rideand carsharing services such as Uber, Lyft, and ZipCar,
the placement of EV chargers at moreduented destinations would help enable a shift to greater EV use in those
service fleets.

To support the expansion of its public charging network, Connecticut should continue to identify key destination
locations for EVSE installation coincident to Gamicut@ efforts to fill infrastructure gapdraveland tourism
statistics could be analyzed to identify prime locations for destination charging. Potential locations should include
interstate highways, parking lots and garages, airports, transit centetsil sites, state parks, historical sites,
multi-use entertainment venues, and lodging and accommodatidimis information could be made publicly
available to encourage EVSE investment in these areas. Where possible, the state should embrapsvaiblic
partnerships to increase the number of public chargers, and increase data collection and analyses to adopt models
that can help inform EVSE chargémg

7.2.1 Ownershipand investmentnodels for public charging infrastructure

To date, over 75 percenf €onnecticu® publiclyaccessible charging stations were funded and deployed through
the EVConnecticut program, with the remainder of publatgessible stations funded and deployed by the
private sectorUnder the privatenvestmentmodel, an EVS#eveloperor private site host oversees and funds all
aspects of EVSE deployment includingsie electrical infrastructure upgrades and EVSE procurement,
installation, andO&M. Thisinvestmentmodelenables site hosts to determine payment requirementsiuee of

the equipment and keep all revenu&8While private investmentmay help prevent costs for EVSE permitting and

18Wood, E., Ran C., Muratori, M., Raghavan, S., Melaina, M.-RlUglectric Vehicle Infrastructure Analysis. National
Renewable Energy Laboratory. September 2017. Retrieved September 9, 2010 from

https://www .nrel.gov/docs/fy170sti/69031.pdf

39 Hall, Dale and Lutsey, Nic. Emerging Best Practices for Electric Vehicle Charging Infrastructure. The International Council
on Clean Transportation. October 2017. Retrieved August 12, 2019 from
https://theicct.org/sites/default/files/publications/EMhargingbestpractices ICGhite-paper 04102017 vE.pdf

10 Charging ahead: Electriehicle nfrastructure demand. McKinsey & Company. August 2018. Retrieved August 15, 2019
from https://www.mckinsey.com/imustries/automotiveand-assembly/ousinsights/chargineaheadelectricvehicle
infrastructuredemand

141 Electrifying insights: How automakers can drive electrified vehicle sales and profitability. McKinsey & Company. January
2017. Retrieved August 5, 20fr®m
https://www.mckinsey.com/~/media/McKinsey/Industries/Automotive%20and%20Assembly/Our%20Insights/Electrifying%
20insights%20How%20automakers%20can%20drive%20&etit20vehicle%20sales%20and%20profitability/Electrifying
%20insights%20
%20How%20automakers%20can%20drive%20electrified%20vehicle%20sales%20and%20profitability vF.ashx

12plugln Electric Vehicle Handbook for Public Charging Station Hosts. Office of Effenigncy & Renewable Energy,

DOE. April 2012. Retrieved August 15, 2019 fintiws://www.afdc.energy.gov/pdfs/51227.pdf
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installation from being passed ao ratepayers and noftV drivers, this modedn its ownhas not enabled
Connecticu® public chargingetwork to scale at the pace needed to meet its ZEV deployment gdedsprivate
investmentmodelhas been deployed in various jurisdictions and provides a benefit insofar as it places the risk on
the EVSE owner

The state of Virginia utilized a modifigdivate investmentmodel and selected EVSE developer, EVgo, to assist
the state in building out its public DCFC network. Virginia will use $14 million froBetdévnent funds with EVgo
sharing the cost of construction in exchange for 100 percent of ahgnmgivenue from the partnershifd® This

type of costsharing approachimplemented through a competitive processiay help toleverage private
investmentto help scale Connectic@tpublic charging network in theesar term

Before investing any public fumd) in public charginginfrastructure buildout in Connecticutit is important to
consider the advantages and disadvantages of the variousiB¥SEnentandownershipmodelsfor deployment
under varying scenariogxisting publignvestmentmodels in thepublidy-availablechargingmarket for Level 2
charging and DCFC include: ma&edy, thirdparty profitsharing, EDC own@&perator, and EVSE rebate models.
There is nadone size fits adl EVSBublic investmentmodel to meet Connectic@ vision for a diverse public
charging network and a hybrichodel maybe necessary to meet public charging infrastructure demand. Each
given model may be more or less preferable for different geographic locations and applic&aorexample,
under the ED@wner-operator model, the EDC oversees EVSE installajmeration, and maintenancevhich
may hinder market competition. Conversely, all ABDC ownepperator models may spur greater market
competition and innovation, but would rely upon separate ensitte ensure successful EM3&M, site security,
and call center support for customet¥.

In determining the appropriatg@ublic investment appraches for publig-accessibleeharging infrastructure in
Connecticut, relevant stakeholders within the chargiogsystem should be identified, including, but not limited

to, the EDCs, EVSE manufacturers, EVSE developers, auto manufaéMraess, and EVSE site hosts. The
expertise of each stakeholder should be leveraged to lower costs, improve operations,\andhdovation. It is
fundamental to assess the appropriate role of EDC investment and risk management within the charging
ecosystem. The ED@schnical expertise and energy demand forecast modeling place them in a unique position
to assist with site host recruitment and to inform EVSE site selection to produce optimal grid aaltheioefits,

andto ensure that EV charging stations provideesahd reliable electricity tarivers.On the other hand, EDC
ownership of public charging infrastructure may raise concerns over competition in the market.

Makereadypublic investmentodel

The makeready public investmentmodel has been approved at various funding levatsl under various
conditionsby public utility commissions (PUCS) in several states and is viewed as a foundational model for building
out statewide charging networks. Under the maleady model, the ED@svest in the sit@ required electrical
infrastructure and upgrades up to, but not including, the EVSE, thereby making the site ready for EVSE installation.
Makeready investments may include transformer and service capacity upgrades, wiring, condwtjnget

143 Governor Northam Announces Selection of EVgo to Develop Statewide Eldaitric Vehicle Charging Network.

Commonwealth of Virginia. August 9, 2018. Retrieved September 3, 2019 from
https://www.governor.virginia.gov/ewsroom/altreleases/2018/august/headlir828383en.html.

14 Bansal, Saurabh. EV Charging Infrastructure: The Evolving Business Models. West Monroe Partners. April 2016. Retrieved
October 10, 2019 fromttps://www.westmonroepartners.com/Insights/Newsletters/WestewsEnergyand-Utilities-April-
2016/EVfChargingnfrastructure
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upgrades, and trenching and running cables to parking lots or garages. The site host oversees the procurement,
installation, and ownership of the EVSE.

The makeready model allows site hosts to benefit from EDC investment to lower capital costdesiséte hosts

to choose the EVSE provider and the charging price scheme, and spurs competition in the EVSE mdpkéR#lace.
review and approval would be necessarytfoe EDCs to adoat version othis model and recover thegosts.}#

By itself, the ma&ready model may not be successful for driving equitable infrastructure investmé&liand
underserved communities. First and foremost, private developers seek to deploy EVSE in communities that will
generate the highest return on investmerithebusiness case for deploying EVSE in underserved communities
where charging infrastructure is likely to be underutilized in the rieamn may not be strongA hybrid investment
approach may be a preferable approach to ensure equitable access to charfyaggrircture for LMI and
underserved communities.

Thirdparty profitsharingpublic investmentodel

Under the thirdparty profit-sharing model, a thirgharty company can assist a site host with site design, EVSE
selection, network management, data colienn and visibility, demand response programs, and payment
requirements.Subject to PURA review and approval, such a model could also consist of the EDCs providing make
ready infrastructure upgrades and capital contribution, a thiaty providing the EVES and management
software, and the site host providing the remaining capital and EVSE maintenance, with each entity receiving a
share of the charging revenughis model minimizes upfront costs and administrative responsibilities, which helps
site hosts ke retail businesses reap the benefits of attractingfE&ndly clientele while expanding EVSE
buildout.}*¢ Depending on the charging ecosystem created, the psifiring model could enabkbhe EDCs to

collect and analyze EV charging data that help engweslectrical grid is prepared to accommodate forecasted

EV growth. Similar to a makeady model, the thi-party profit-sharingmodel, on its own, may not maximize the
EDC&technical expertise or lead to an equitable distribution of charging infragtracin underserved
communities. In addition, there are concerns that this model may create an overly complex charging ecosystem
that does not encourage strategic planning and deployment for EY/SE.

EDC owneoperator model

Under the EDC ownaperator mocel, an EDC invests in the electrical infrastructure and upgrades at a site, while
alsoowning and operating the EVSEis model provides a streamlined investment and administrative approach

as the EDCs oversee all stages of EVSE siting, installation, interconnection, marketing, operation, and
maintenanceTheEDCs have been performing maeiatedfunctions andhe EDCs can collect and transparently
report charger use data to inform future EVSE depment. The EDCsgiven theability to recover investment
costsfrom their ratepayersmay prove helpful in ensuring EVSE buildout reaches underserved communities where

145 Accelerating the Electric Vehicle Markkt.J. Bradley & Associates. March 2017. Retrieved August 15, 2019 from
https://www.mjbradley.com/sites/default/files/MIBA_Accelerating_thelectric_Vehicle Market FINAL.pdf

18 pluglin Electric Vehicle Handbook for Public Charging Station Hosts. Office of Energy Efficiency & Renewable Energy,
DOE. April 2012. Retrieved August 15, 2019 fntips://www.afdc.energy.gov/pdfs/51227.pdf

147 Accelerating the Electric Vehicle Market. M.J. Bradley & Associates. March 2017. Retrieved August 15, 2019 from
https://www.mjbradley.com/sites/default/files/MIBA_Accelerating_the Electric_Vehicle Market FINAL.pdf
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adequate funding may not be available, as well as less populated ‘df&d®e EDC ownesperator model may

be most efficient for rapidly scaling the deployment of public charging infrastructure, and &tle®®Cs to apply
reaktime situational awareness and take actions to protect the electric grid if charging clusters compromise grid
reliability 1*° Howeverif allowed to proliferatethe EDC owneoperator modelcouldlead toa lesscompetitive

market and fewer investments from alternativeEVSEproviders. This model also presents the potential for
ratepayers to shoulder the burden of financing EVSE infrastructure buildout and the stranded costs if the EVSE is
underutilized*>°

EVSE rebate model

Under the EVSE rebate modtile EDCs offer site hostiinancial incentives toward installation of EVSE such as
equipment and electric infrastructure upgrade rebatésThese rebates coulde financed using V\EVSHEunds

or other funding sources. This model reduces upfront EVSE costs for developers arsiwhileeproviding the
potential forthe EDCs tancentEVSE utilization such as reduced charge pricing durifmgealf times or managed
charging. Howeer, the EVSE rebate model may not provide O&M support ftbmEDCs beyond the electrical
infrastructureupgrades.

Ensuring equitablend inclusiveublic investment in EV charging infrastructure

PUCs across the U.S. have approvedaasivery approaches for various EV charging infrastructure deployment
and publicinvestmentmodels justified by varying conditions. While some PUCs view EDCs as most capable of
filling in charging stations gaps, other PUCs ¥i@EDCSs as the primary driver for rapidly building a robust public
charging network to meet charging demand. It isieipated that private EVSE developers will continue to
prioritize siting public EVSE charging in locations with high utilizations rates most likely to offer higher returns on
investment, raising concerns that underserved communities will not be includén iresulting public charging
network buildout.

In their respective docket proceedings, both the California and Massachusetts PUCs ultimately backed the make
ready public investmentmodel with specific requirements for EV charging infrastructure investnire low

income and underserved communities. For example, thedZai# PUC approved Pacific Gas kiettri®@ (PG&E)

hybrid makeready model”? and Southern Con Edis@ makeready model>® with both establishing
requirements for minimum investment in uedserved communities. PG&hybrid makeeady model enables

the EDC to own up to 35 percent of charging stations deployed in MUDs, underserved communities, and
workplaces under its program. The California PUC ruled that PG&E ownership would help thasBdture
program reach underserved markets and the 35 percent EDC ownership limit would help mitigate any

148 Jones et al. The Future of Transportation Electrification: Utility, Industry and Consumer Perspectives. Berkeley Lab.
August 2018. Retrieved August 15, 2019 from

https://www.nclc.org/images/pdf/energy_utility telecom/electric_vehicles evs/futitransportationreport-2018.pdf
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150 Accelerating the Electric Vehicle Market. M.J. Bradley & Associates. March 2017. Retrievstd1 818019 from
https://www.mjbradley.com/sites/default/files/MIBA_Accelerating_the Electric_Vehicle Market FINAL.pdf
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152 Decisionl6-02-065, Decision Directing Pacific Gas and Electric Company to Establish an Electric Vehicle Infrastructure
and Education Program. December 15, 2016. Retrieved August 19, 2019 from
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M171/K539/171539218.PDF

18 Decision 101N Ho0 X 5SOAaA2Y wSIFNRAYI {2dziKSNY / FEAF2NYAl 9RAAEZ
Education Programs. January 14, 201ériBved August 19, 2019 from
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M157/K835/157835660.PDF
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anticompetitive impacts> The Massachusetts Department of Public Utilities approved Evers@ypaaposal to
rate-base $45 million in makeeady nfrastructure investments with a minimum of 10 percent to be sited in
environmental justice communities as identified by the st&te.

Each of theublic investmenmodels above has its benefits and drawbacks, and in an emerging charging station
market eachmay have its place. DEEP supports incentivizing and trackinglyabtiilablecharging infrastructure
development through a series of competitive processes that can leverage private investment to maximize public
value. A staged approach would facilitdéester implementation of solutions that provide the best business case
and eliminate major infrastructure (range anxiety) gapow for the evolution of the market and available
technologies to reduce stranded costs, and identify challenges that regquire complex approaches or further
stakeholder engagementn order to create a sustained funding source to support an equitable and inclusive
approach to charging infrastructure deployment, the EBRsuld be permittedo own and operate charging
infrastructure in rural and underserved communities or other locations where private investment is not
forthcoming through competitive processes public engagement strategyinformed by equity principles
developed by the G@B Equity and Environmental Justi¢éork Group will be helpful in identifyingf such
investment serves its intended purpose.

Any public funding for EVSE should be conditioned on meeting baseline parameters such as those set forth in the
Consistency of the Consumer Experience section efréport. Guiding principleshould be developedor any
procurement forpublic charging network buildoualigned with the public policy goals the program is designed

to achieve For example, Duquesne Light Company in Pennsylvania established sixgxitmcgavern the ECEC

EV ChargeUp pilot program, includiij support state and local EV policies and gda)ssupport a competitive
charging market while maintaining market neutralifg) maintain site host choice and contr@¢¥) ensure
equipment § installed safely and maintained efficieniy) require detailed data from program participants; and

(6) manage program operations and co$tsAlong withthe Pennsylvania Electric Vehicle Roadmtgese
principles have helped bring all the relevant sth&lders together to guide the next stages in EV growth and EVSE
deployment in the staté®’ Guidingpolicy principles for EVSE development in Connecticut could also include
minimizing grid impacts by prioritizing underutilized circuits, decreasing rangetyminimizing ratepayer costs,
maximizing revenues to ratepayers, promoting economic development, and ensuring equitable and inclusive
distribution of charging infrastructurescoring criteria for competitive procurements could incltickese guiding
principles, whichcould be weighted differently over time as the market evolves and gaps in infrastructure are
identified. A transparent tracking mechanism with data collection and regular reporting would provide for ongoing
program evaluation and modification.

154 Decision 162-065, Decision Directing Pacific Gad &tectric Company to Establish an Electric Vehicle Infrastructure
and Education Program. December 15, 2016. Retrieved August 19, 2019 from
http://docs.cpuc.ca.gofPublishedDocs/Published/G000/M171/K539/171539218.PDF

ppPU.1TMpE hw59w 9{¢! . [L{IlLbD 9+£9w{h] w/9Q{ w9+9b] 9 wOv!| Lw9
Commonwealth of Massachusetts. November 30, 2017. Retrieved August 12, 2019 from
https://www.mass.gov/files/documents/2018/01/26/1-D5_Final_Order Revenue_Requirement-30t17.pdf

56 Duquesne Light Company, Distribution &&ase, Docket No-A183000124. Pennsylvania Public Utility Commission.
Filed March 28, 2018. Retrieved December 30, 2019 frtim//www.puc.pa.gov/pcdocs/1560095.pdf

%7 Trabish, Herman K. €Keystone State may have found the key to the next wave of transportation electrification. Utility
Dive. January 11, 2019. Retrieved December 30, 2019Htta://www.utilitydive.com/news/the-keystonestate-may-
havefound-the-keyto-the-next-wave-of-transportatio/545008/
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Policy RemmmendationsPublic charging infrastructuckevelopment

1. DEEPsupports a multiphase competitive approach for expandingpublicly-accessiblecharging
infrastructure open to a variety of investment models to maximize competition and, thus, ratepayer
value

2. DEEP recommends that all publiipnded, publiclyaccessible EVSE meet baseline criteria as well as
guiding policy principles.

3. DEEP recommends th#tte EDCs be permitted to own and operd®/SE in lowncome, rural, and
underserved communitiewhere prvate investment is not forthcoming

4. DEEP recommendbat any publiclyfunded charging infrastructure deployment programaquire a
transparent tracking mechanism with regular reporting to provide for program effectiveness evaluation
and modificatiorbased yon lessons learned, technological advances, and mankdtiration.

7.3 Residential charging
At-home charging is an affordable and convenient charging option for most dtiféviest drivers charging at
home plug in and charge their vehicles in the late afternoon and early evening hours when they return home from
the workplace. These hours typically coincide with peak demand, particularly during the sithkivéile Level
1 chargimg allows for overnight EV charging, albeit at the slowest speed, sbivers opt to upgrade to a
residential Level 2 charger to take advantage of the faster charging spdeduel a longer commuteln either
case, promoting ofpeakand manageahargirgt which is most likely to occur overnight in residential settings
must be the priority of Connectic@® EV policy. Accordingly, robust regulatory framewst@uldbe established
to incent installation of residential charging infrastructwagpable of manged chargingind develop rate designs
that incent offpeak charging at home.

As residential Level 2 chargers become more prevalent, Connecticut should consider the benefits of promoting
the use of networked Level 2 chargers with demand response capabiityvorked chargers (connected to the
Internet via WiFi), which providehe EDCs with data insight into EV charging behaviors, are ideal for deploying
managed charging strategies during peak demand periods. Furthermore, networked chaitpemstegrated
revenue gradesub-metersoperatingthrough a wireless connectianay be paired with E¥pecific TOU rateg his
approach would enableesidentialcustomers on such a rate tariff to charge their EV on a rate separate from the
rest of the householdwhile avoiding the installation of a separate metand the associated costs. Managed
charging, rate design, and dynamic pricing are discussed in greatertustail

7.3.1 Residential charging at sindgémily homes

InstallingLevel 2EVSE at singfamily homes with offstreet parking is relatively straightforwar&inglefamily

home EVSE is most commonly found in residential garages or under carports. Typicalfarmsihgleomeowners
interested in installing Level 2 EVSE contaatlantrician to assess the reside®electrical capacity, obtain the
proper permits, and pay the electrician for any necessary electrical upgrades associated with the installation. Level
2 EVSE hardware costs vary by brand and functionality, rangingf0@to $900, and electrical wiring and panel
upgrades also vary by location and labor intensity.

158 Charging at Home. Department of EnerBetrieved November 5, 2018 fro
https://www.energy.gov/eere/electricvehicles/chargidtome.
19 Eversource and Ul identify epeak hours as 12:00 p.m. to 8:00 p.m.
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Opportunitiesshould be assessédr incentivizing residential Level 2 EVSE, and more specifically, networked Level
2 chargers. As mentioned above, netwadkieevel 2 EVSE can enable managed charging and pair well with EV
specific TOU ratetn Vermont, Green Mountain Power (GMP) offers customers purchasing a new EV a networked
Level 2 charger (a $600 valtfé}hat shares access with GMP during periods of miEakand and allows the EDC

to curtail charging® These networked chargers provide GMP with valuable residential charging data insights and
enable the EDC to pilot effeak TOU rate chargintn 2019 the California PUC approved PG&E to launch its
Empower Hctric Vehicle Charger Incentive and Education Program, which provides $4 million for targeted
education and outreach efforts and EV charger incentives for up to 2,000 housetitidew- and moderate
incomeswithin PG&R service territory? More speciftally, the Empower program will provide a $500 rebate to
incomeverified households to cover the installation costs of a Level 2 charger, including an additional rebate up
to $2,000 if installation requires electrical upgradB&&E astomers receiving thee incentives will be enrolled

in TOU rate programs designed to achieve the greatest level of savings for participating households BEad PG&
customers, generally.

Connecticut has the opportunity toreate a framework for establishing networkddcevel 2EVSEvith demand
response capabilitps the standardor residential chargingleployment Adopting such a standard ndar any
publiclyfunded residential Level 2 EV&h help consumers avoid the potentially high costs of future upgrades,
and streamline he implementation of future demand response measurBise incremental revenues from off
peak electricity sies to residential EV customeend the avoided distribution system costs associated with
optimized chargindimes could offset the entire cost, or gortion of the cost, of ED&pproved Level 2 EVSE
hardware equipped with a revenugrade meterln the near term, EV purchasers could be given a choice between
participating in TOU rates or a managed charging pilot program in exchange for an EVSEincentiv

Customers patrticipating in any available programrésidentialEVSE incentiveuld pair suchincentives with

financing from the Connecticut Green B&®martE Loanor other financingsourcesto coverany incremental

costs of the EVSE aecessanyinfrastructure upgradesConsideratiorshouldbe given to providing additional
compensation to LMVerified households to help coveuchincremental costs

Data collected (dates, times, durations, and electricity usage (kWh) per chargimmp$da®ugh these networked
chargers can help the EDCs understand the localized grid impacts of clustered EV charging in residential
neighborhoods with high EV penetration and inform future statewibed forecasting and distribution system
planning. Futtermore, these data collection efforts will help the EDCs optimize existing grid assets to serve
current and future EVelated loads, and may inform the development of demand response programs and EV
specific TOU rates that can shift load and alleviate ignpacts during peak demand periods.

160|n-Home Level 2 EV Charger. Green Mountain PoRetrieved June 28, 2019 from
https://greenmountainpower.com/product/homdevel2-ev-charger/

Wy SN2y iQa wSySeélofS 9ySNBHE { il vy RilititkRositilize arbintiedsibg porfioB dif dzA NS a
annual retail sales for energy transformation projects that reduce fossil fuel consumption by customers, until reaching 12
percent of annual retail sales in 2032. Retrieved fidtps://publicservice.vermont.gov/content/tiefii-renewableenergy

standard Green Mountain Power customers receiving this rebate are responsible for the cost of installation and
commissions oftte charging equipment.

162 Decision 1909-006. Decision Approving the Application of Pacific Gas and Electric Company for the Empower Electric
Vehicle Charger Incentive and Education Program. California Public Utilities Commission. Issued September 19, 2019.
Retrieved September 29, 2019 frdrttp://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M314/K145/314145047.PDF
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In addition to beinghetworkedand demandresponse capableany EV chargers incentivized withblic funding
should beEnergyStacertified. EV chargers spend 85 percent of their useful life, which averages about 1&¥ears,
in standby modé® The useful life of an EV charger depends on the model, usage, maintenance, weather
conditions, and other factors. EnergyStartified EVSE models use 40 percent less energy in standby mode than
non-EnergyStar maels, or the equivalent of 30 kN¥year 16°

7.3.2 Residential charging at multhit dwellings

Roughly 10 percent of Connecticut residents live in MUDs, especially in urbari®atdadly, the opportunities
available to singldamily home dwellerdo own EVSE and participate in active or passive demand response
programswould also be availabléo those who live in MUDs. Howevéty charging access for residents living in
MUDs may be restricted due tack of dedicated parking spacesnditions of leasing agreementsr by the
covenants, bylaws, or other restrictions of common interest communities like condominium associ@tatse
solutions for EV charging at MUDs will be critical to reach that segment of the market. DEEP will explore pilot
programs that bring landlords arather stakeholdergo the table.

Several jurisdictionsave enacted laws to address tenant and condumi-2 Y SNE Q NA IK.dn G2 A
California, for example, residential and commercial condominiums, cooperatives, and planned communities, and
residential and commercial lessors, may not unreasonably restrict unit owners and lessees from instaHing EV
their designated parking spac&$.0regon law protects the rights of residential lessees, planned community
homeowners, and condominium owners to install E¥¥8Eolorado protects the right of common interest
community homeowners and residential propgtenants to install EVSEwhile Florida law extends the right to
residential and commercial condominium ownéf$Hawait’* and New YorK? have enacted similar legislation
applicable to multfamily residential dwellings and townhouses, and condominiunspeetively. Massachusetts
signed into law a home rule petition for the City of Boston that grants a right to Boston condominium owners to
install EVSE on or near their parking spaé€shis approach provides a potential template for municipalities to
leadon rightto-charge laws. In each of these jurisdictions, the right to charge is subject to reasonable restrictions
like completing an application, complying with building codes, and maintaining liability insurance. All installation,
maintenance, removal,ral electricity usage costs are borne by the unit owner or lessee.

163 Financial Viability of NeResidential Electri¢ehicle Charging Stations. Luskin Center for Innovation, UCLA Luskin School
of Public Affairs. August 2012. Retrieved September 30, 2019Htims://luskin.ucla.edu/sites/default/files/Non
Residential%20Charging%20Stations. pdf

164 Electric Vehicle Supply Equipment (EVSE). EnergyStar.gov. Retrieved October 1, 2019 from
https://www.energystar.ge/products/other/evse

165|d_

166 Quick Facts: Resident Demographics. National Multifamily Housing Council. Updated September 2018. Retrieved August
13, 2019 fromhttps://www.nmhc.org/researchnsight/quickfactsfigures/quickfactsresidentdemographics/

167 SeeCal. Civ. Code. 88 4745, 4745.1, 1947.6, 1952.7 and 6713.

168 SeeOr. Rev. Stat. §8 90.462, 94.762, 100-626.627.

169 SeeColo. Rev. Stat. §8-12-601 and 3833.3-106.8.

10 SeeFla. Stat. § 718.113(8).

"1SeeHaw. Rev. Stat. § 1965.

172SeeN.Y. Real Prop. Law § 389

173 See2018 Mass. Acts ch. 370.
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Connecticut should enact statewide rigia-charge legislation that helps remove barriers to EVSE installation in
MUDs by prohibiting rental properties and condominium associations froreasonablyrestricting lessees and
unit owners from installing EV charging equipment and associated metering equipment.

Beyondegallyempowering urtiowners and lessees, twarisdictions have taken innovative approaches to enable
charging accessn-site at and in close proxiity to MUDs In Austin, Texas, publieyé y SR | dzasiFlug 9y S|
In EVerywhere initiative includes offers increased rebates of $4,000 or $10,000 for hosting Level 2 or DC fast
charging stations that must be available to all resideaf a multifamily property!”* The City of Berkeley,
California, offers the Residential Curbsid® Bl NA O + SKA Of S / K| NHEvhiof Brings &urbgide 06 & /
EV charging to residents when -site opportunities do not exist and cannot be credt” Applicants to the

Curbside Pilot are responsible for the purchase and installation of EVSE. Originally scheduled to end in December
2017, the pilot has been extended through December 2020. The City of Berkeley intessisets if the pilot
removesbarriers to EV adoption. PURA should consider investigating these novel approaches to EV charging at
MUDs inthe ZEV Docket

Policy Recommendatioridesidential charging

1. Aresidential Level 2 EVSE incentive program tied to participation in TOU ratesmoraged charging pilot
programshould be implemented in the neaerm so that it can be scaled up to meet market growth while
minimizing grid impacts.

2. DEEP will explore pilot programs for EVSE deploymedvitials

3. Connecticut should enact rigiw-charge lgislation that prohibits condominium associations and
landlords from restricting condominium owners or lessees with designated parking spaces from installing
EV charging equipment and associated metering equipment.

7.4 Workplace charging

Employers consideringffering workplace charging should begin by distributD@E Workplace Charging
Challenge Employee Survey or designing their own survey to gauge employee interest and determine charging
infrastructure needs. It will be important for employers to identifyy mileage, the commute times of all
employees and not just those wladreadydrive an EVbecauselte availability of workplace charging magent

some employees to further consider purchasing an EV. Employers that decide to offer workplace charging should
contact their EDC early on in the planning process. The EDCs possess deep knowledge of their Grisergers
usage, technical information regd#ing electrical infrastructure, and electricity demand management. Given this
expertise, the EDCs are wsllited to help employerselect anddeploy EVSHEhat meets the demands of
employers Along with EVSE installers, the EDCs candmfloyersestimatethe cost of EVSE installation at
specific sites and, with regulatory approvabuld consider offerinfjnancial incentives toward the purchase of
the EVSE.

Employers that offer workplace charging enable their employees to conveniently charge their HH¥s w
demonstrating their sustainability leadership. Typically, emplo@eesonal vehicles spend several hours per day

174 Austin Energy. Plulm Austin Electric Vehicles, Multifamily Charging. Retrieved April 20, 2020 from
https://austinenergy.com/ae/greerpower/plugin-austin/multifamily-charging

175 City of Berkeley. Residential Curbside Electric Vehicle Charging Pilot. Retrieved April 20, 2020 from
https://www.cityofberkeley.info/EVcurbside/
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in parking lots and garages, which is ideal for gradually and efficiently refueling over the course of the workday.
Currently, Level Zhargers which can deliver about 25 miles of range per charging hour, represent the most
commonly installed EVSE at workplaces where charging is offered because they create a manageabtelazsd for
and meet the needs ahostEV drivers at work’®

In Conrcticut, roughly 52 percent of drivers commute less than 10 miles to et 30 percent of drivers
commute between 10 and 24 miles to wofk.These commute distances, when paired with the amount of time
employees$¥ehicles spend parked during the workddmild a strong case for employers to invest in Level 1
charging plugs. Level 1 charging is often overlooked as a workplace charging solution due to its slow rate of charge,
but this type of chargingoes not require substaial infrastructure investmenand can deliveup to Smiles of

range per charging hodr® However, he practicality of Level 1 charging should not dissuade employers from
investing in Level 2 EVSE as Level 1 equipment will not meet the commuting needs of all employees. DEEP
recommendghat employers install Level 1 charging plugs, as physically feasible, in at least 10 percent of parking
spaces to add additional charging opportunities for employees whose EV needs can be reasonably met by Level 1
charging

Commercial Property Assess€iean Energy (EACE) funding, which is currently offered by the Connecticut
Green Bank, can also be used to finance EVSE deployment at commercial properties. Under the G@en Bank
current program, EVSE can qualify feP&CE funding if certain energy immpement and savingw-investment

ratio (SIR) criteria are mét? Connecticut should support legislation that enables EVSE at commercial properties
to qualify for GPACE funding regardless of meeting any SIR criteria because these deployments supfaie@he s
climate and ZEV deployment goals.

Administrators of workplace charging programgl need toplan for O&M of chargers employer payment of
charging costs, enforcememand Americans with Disabilities Act (ADA) compliance for EV charging. dpages
providesAmericans with Disabilities Act Requirements for Workplace Charging Instafpiidelines to assist
employers with meetingADArequirements for accessibilifif° Additional considerations include designating EV
chargingonly parking spaces, determining how to set appropriate price signals for charging, and posting signage
that communicates charging rules and limitations such as the maximum duration of chargimmses

Workplaces should establish best practices to ensure that employee® demelop suboptimal charging
behaviors.For established best practices, employers should refdD@E resources for managing workplace

176 Jones et al. The Future afafsportation Electrification: Utility, Industry and Consumer Perspectives. Berkeley Lab.

August 2018. Retrieved July 30, 2019 frioip://eta -

publications.Ibl.gov/sites/default/files/feur 10 transportation_electrification_final 20180807 _v2.pdf

7 2yySOGAOQdzi X2y (GKS Y2@SH ¢NIYyalLR2NLFidGAz2y Clad CclLOia wnmp
https://www.ct.gov/dot/lib/dot/documents/dcommunications/2015_ct fastfacts_final.pdf

178Vehicle Charging. Office of Energy Efficiency & Renewable Energy, DOE. Retrieved July 11, 2019 from
https://lwww.enerqgy.gov/eere/electricvehicles/vehicleharging

179 ChargeUpCTBuildings. Connecticut Green Bank. Retrieved March 9, 2020tfreichargeupctbuildings.com/

180 ADA Requirements for Workplace Charging Installation, Guidance in Complying with Americans with Disabilities Act
RequirementsDOE. November 2014. Retrieved Apr. 20, 2020 from
http://www.dpuc.state.ct.us/DOCKCURR.NSF/60903cc7b9de44728525746b006e8ffb/78a25b4e83776981852583b50057¢9
d1/$FILE/171046RE@B0619.pdf
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charging and the New York State EneRpsearch and Development Authorf{tyY SERDA)Yorkplace Electric
Vehicle Charging Policies Guiffe

As EV adoption increases, workplace charging has the potential to overlap with peak demand; however, workplace
charging data collected by Eversource in its EV Rate Rider pilot program demonstrates that average weekday usage
of workplace chargerss highestduring morning commute hours andis not coincident with peak demand
periods!®? A 2016 report by the Rocky Mountain Institu@MI)found that if by 2030 EVs made up 25 percent of

New Englan@ vehicle fleet, the regidd energy consumption associated withirkplace charging could increase

from less than 1 percent tooughly 3 percent!® While impacts on the peak may not be significant in the near
term, it is important that the EDCs monitor and analyze the impacts of workplace charging on the distribution
sydem to ensure that peak demand is not exacerbated as EV deployment increases. In order to help minimize
adverse distribution system impactthat could stemfrom widespread peakworkplace charging, DEEP
recommends that employers installing Level 2 chargitagions strongly consider networked chargers that can
enable demand response services andagation of DERSs toelp offset charging loads.

Policy Recommendationsforkplace charging

1. DEEP encourages employers considering workplace charging solutioisérittute a survey to gauge
employee interest and determine charging infrastructure needs.

2. DEEP recommends that employers considering workplace charging solutions contact their EDC as early as
possible in the planning process to assist with sitaluation, equipment selection, cost estimates, and
possibly even financial incentives for EVSE.

3. DEEP encourages employers to e@iifgastlO percent of their total parking spaces with Level 1 charging
plugs and evaluate opportunities for installing wetrked Level 2 EVS#th colocated DER® meet the
refueling needs of employees.

4. Connecticut should support legislation thatore broadlyenables EVSE at commercial properties to
qualify for GPACE funding.

7.5 Fleet chargingnfrastructure

Fleet operatorsand managers electrifying their fleets will have varying charging infrastructure needs and costs.
Lightduty fleets are most likely to utilize Level 2 EVSE and will see lower electrical infrastructure upgrade costs to
support fleet electrification. In comast, medium and heavyduty fleets will rely on DCFC infrastructure to meet
refueling needs, which has greater upfront infrastructure costs and is more likely to require costly upgrades to
distribution system infrastructure, depending on the capacity rexbcht charging depots. Moreover, large
guantities of vehicles charging simultaneously or even in managed charging patterns, regardless of vehicle class,
will likely lead to costly demand charg@iscussed in more detail BBection10). Fleet operators anthanagers

are encouraged to work with their EDC to identify solutions that will minimize distribution system impacts and
help realize greater cost savingacludingmanaged charging specific tbe fleet use casédiscussed in more

81 WorkplaceElectric Vehicle Charging Policies, Best Practices GQUitfeERDA. Dec. 2015. Retrieved April 19, 2020 from
https://www.nyserda.ny.gowmedia/Files/Publications/Research/Transportation/ChargeN¥rkplaceE\Charging
Policies.pdf

129 GSNE 2 dzZNDOS3 a9t SO NE G2+ SBA QI § LRI (-5 PURA RdEHeINO KIS, Reéquest

of CL&P for Approval ofédgltric Vehicle Rate Rider Pilot (Jun. 24, 2016).

183 Nelder, Chris, Newcomb, James, and Fitzgerald, Garrett. Electric Vehicles as Distributed Energy Resources. Rocky
Mountain Institute. June 2016. Retrieved September 25, 2019 frtyps://rmi.org/wp-
content/uploads/2017/04/RMI_Electric_Vehicles_as DERs_Final_V2.pdf

Page | 52


https://www.nyserda.ny.gov/-/media/Files/Publications/Research/Transportation/ChargeNY-Workplace-EV-Charging-Policies.pdf
https://www.nyserda.ny.gov/-/media/Files/Publications/Research/Transportation/ChargeNY-Workplace-EV-Charging-Policies.pdf
https://rmi.org/wp-content/uploads/2017/04/RMI_Electric_Vehicles_as_DERs_Final_V2.pdf
https://rmi.org/wp-content/uploads/2017/04/RMI_Electric_Vehicles_as_DERs_Final_V2.pdf

| 2020 EV Roadmap for Connecticut

detail inSection9.3), deployment of DERs, and optimizimdrastructure buildoutbased on the specific needs of
the fleet.

Policy RecommendatioRleet charging
1. DEEP suggests th#eet operators and managers work with their EDC to identify solutions that will
minimizedistribution system impacts and help realize greater cost savings, including managed charging
specific to fleet use case, deployment of DERs, and optimizing infrastructure bddddheir use case.

8 Consistency of thEonsumer Charging Experience

Across Connecticut, the refueling experience for drivers of ICE vehicles is relatively consistent. Traditional gas
stations use large overhead signs visible from a distanceigplaytheir retail prices per gallon of available
unleaded and diesel gasolifaels. Individual gas pumps are outfitted with pobftsale displays that clearly
disclose the retail credit price per gallon of each available fuel type and grade, the corresponding discounted price
per gallon for cash payment (if offered), and any &wireluded in the fuel price. ICE vehicle drivers pull up to the

gas pump, remit payment in cash or with a debit or credit card, select the fuel type and grade, and then fuel up
their vehicles in minutes.

Therefueling or chargingxperience for EV drivelis markedly differentUnlike ICE vehicles thate refueled at

gas stationsn between destinations, 80 percent of EV charging takes place at home and any remaining charging
mostly takes place a public charging station atr nearby the drive® destination8* EV driversoften use a
station locator app (e.g., PlugShare, ChargeHub, Recargo, CarStations, Blink) or website on their smartphone, or
their vehiclg® computer navigation systeto locate and accesspublicly-availablecharging stationEV charging
stationsmay be categorized by their approximate charge rates and the form of paleévered (AC or DC
Charging session costs foublic chargingtations(Level 2 and DCFC) are influenced by a variety of factors such
as electricity consumjain, time of use, and demand chargédoreover, charging session costgy include
service fees for managing payment transactions, maintenance, and trshblating services, as well as parking

lot expenses and hosting expensésd the darging tmes forspecific vehicles mayary depending on power
electronics, state of charge, battery capacity, and level of charging offered by the station.

Given this paradigm shift, careful consideration must be afforded to the design of public charging statiorss and th
manner in which they interface with thedrivers. Consistency in positive consumer experience at public charging
stations is fundamental to the successful adoption of EVs. As soigtimer interaction with public EVSE should

be a convenient, consistenand uncomplicated experience that smoothly accommodates EV diveesls.
Wayfinding signage should guide drivers to public charging stations, astdti&in signage should provide visible

and transparent pricing informatioriPublic charging stationshould be compliant with ADA standards and easy

to access. Charging equipment at these stations should be fully operational, interoperable with any EV make and
model, and accept multiplaccessiblgpayment options.

Gas stations around the U.S. have begurinming with EVSE developers to deploy charging stations; however,
use of these charging stations date has not mirrored the experience for refueling ICE vehicles. For example,
most EV charging stations do not have similar branding or largeliing@djns indicating the price of electricity at

184 DOE, Office of Energy EfficiencR&newable Energy. Retrieved August 13, 2019
https://www.enerqgy.gov/eere/electricvehicles/chargiftpme.
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the station. For those drivers who are not prepared to embrace the refueling paradigm shift mentioned above, it
may be advantageous to create a charging experience similar to refueling ICE vehicles. MgD@wakten has

begun deploying DCFC charging stations with signage that prominently displays EV charging rates beneath its
famous golden arche$®> And in September 2019, the U.S. saw the first ever gas station to be fully converted to

an EV charging station frakoma Park, Maryland. The charging station, which was jointly funded by the Electric
Vehicle Institute and the Maryland Energy Administration, features four DCFC ports that connect to a 200 kW
system. Each charging port enables an EV to recharge to 8@mdrattery capacity in 20 to 30 minutes. The
station is also supported by a certified repair facility capable of providing all aspects of EV servicing, including
battery replacement and dispos&f

8.1 Interoperability
The publichargingexperienceshouldnot be hindered by incompatible hardware and software, limited payment
options, membership requirements, and network subscriptidRaschargingt a public charging station requires
drivers to first determine the compatibility of their EV with the chargsigtion@ available connector or
connectors.Currently, he most commonly used pltig connector is the SAE J1772, which is the standard
connection for Level 1 and Level 2 charging and is supported by all major vehicle manufacturers and charging
system manfacturers®’ This standardized connector makes virtually every EV compatible with everfaston
charging statiort®®

A standardized connector compatible with all EVs for DCFCs has yet to materialize. Rather, most of the DCFC
capable EVs in North Americaeartompatible with at least one of three commonly available connectors. The two
most commonly used connectors for DGE& CHAdeMO and SAE Combo (E€SHAdJeMO is the standard
connectorfor Japanese auto manufacturers, and CCS is the standard connectAmferican and European
automakerst® Tesla currently uses its own proprietary connector, thereby limiting use of their Tesla
Superchargerto only Tesla vehicleslowever, through the use of adapters, Tesla vehicles can also be charged at
non-TeslaDCFGtations.

The present lack of a universal DCFC connection standard fosters a level of uncertainty, which influences range
anxiety and could make EVs less attractive for prospective car buyers. When opting for fast chardingr&V

must not only locate HCFC, they must also confirm that the DCFC operates a connector compatible with their
vehicle. Currently, Connecticut imposes no requirement for public charging stations to have multiple types of
connectors available; however, it is likely that most pydior-profit charging stations would offer multiple

185t NBaavYlysz alGid ald52yFf RQa 2| yi atenbe 27, 019NBtbeved Oateldr B, S O NRA
2019 fromhttps://evannex.com/blogs/news/mcdonald&antsto-chargeyour-electriccar.

186 Maryland Opens First Fully Converteds@aElectric Refueling Station in the United States. The Office of Governor Larry
Hogan. September 26, 2019. Retrieved October 1, 2019 lfittws://governor.maryland.gov/2019/09/26/marylandpens
first-fully-convertedgasto-electricrefuelingstation-in-the-united-states/.

187\/ehicle Charging. Energy.gov. Retrieved September 10, 2019 from
https://www.energy.gov/eere/electricvehicles/vehicleharging

188|d_

1892019 Definitive Guide on How to Charge an Electric Car. ChargeHub. Retrieved August 21, 2019 from
https://chargehub.com/en/electriecarchargingguide.html

1%0Halvorson, Bengt. Reality Check: CHAdeMOdfasyging Stations Still Outnumber CCS Ones. Green Car Reports. August
20, 2019. Retrieved August 2318 fromhttps://www.greencarreports.com/news/1124639 chaderf@st-charging
stationsstill-outnumberccsones
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connection options in order to not limit their potential customer base. Until an induside standard connector
is established, the state should require all publftigded, publiclyavailableDCFC stan sites to have, at a
minimum, one CHAdeMO connector and one CCS connector available for use.

8.2 Futureproofing
To date, 50 kWtations arethe standardfor many DCfast charging network$ioweveras auto manufacturers
increase EV battery capacithie industryistrendingtoward higherpowered stationsMany EVs coming to market
in 2020 will be able to utilize charging stations rated for up to 150 kW, with one auto manufacturer planning to
offer a vehicle capable of charging at up to 320 R%Across the U.S., 150 to 350 kW charging stations are being
deployed to meet the demands dbngerrange EVs with faster charging capabilitidernd as the market
penetration of longrange EVs increases, lower powered DCFC stations will be less likelyttdrivertheeds
and become obsolete, creating stranded or underutilized assets. To avoid stranded assets and costly future electric
grid upgrades, athew investments in thenakeready portion ofelectrical infrastructurgall conduit and wiring
up to thecharger stubsupporting DCFC stations shoslgpport chargersvith a minimum capacity of 150 kW.
This requirement will allow for station operators to install 50 kW charging stations to meet the needs of most EVs
that are on the road today, but will algwovide for future charging station upgrades without modifying the make
ready portion of utility infrastructure as advances in battery technology call for a faster rate of charge.

As greater numbers of highowered DCFC stations are deployed in Connedgtéftorts must be taken to avoid
exacerbating peak demand periods. -6ite battery storage has the potential to manage demand at DCFC
locations. At sites with multiple EV charging ports, releasing stored energy from batteries will help curb the high
demard caused by multiple vehicles charging simultaneously. Site hosts could potentially reduce demand even
further by pairing orsite battery storage with oisite generation. When selecting a charging station location, site
hosts and developers should considexisting and future needs for incorporating -eite distributed energy
resources, and prioritize areas that can easily accommodate these assets, which in turn could reduce the cost of
future upgrades.

Many charging station locations will likely requitetinstallation of additional chargers and connectors as EV
penetration rates increase. Site hosts should consider whether there is adequate real estate at a charging location
to accommodate additional chargers if needed. Furthermore, the EDCs shouldaropsiential opportunities

for site expansion with additional chargers when instaltimgmakeready portion ofelectrical infrastructure. By
installing electrical infrastructure that is capable of accommodating additional charging port installattens, si
hosts can minimize future installation costssociated with site expansion.

8.3 Uptime

Maximizinguptimetr the amount of time that a charging station is functioning properly and available far isse
important to establishing a reliabl&VSEetwork and builihg consumer confidenct? Consuner experience
declines when ahargingstation isinoperabledue to regular maintenance or because it is broken and needs
repair. To maximize uptime, private EVSE providers such as ChargePoint, EVgo, and Greenlots have firmly

BlElectrify America installing 150/350 kW fast chargers at more than 100 Walmart locations. Green Car Congress. April 18,
2018. Retrieved October 11, 2018 frdrips://www.greencarcongress.com/2018/04/201080448almart.html.

192 5ection 1.7, Uptime, Northeast Corridor Regional Strategy for Electric Vehicle Charging Infrastructt2@22018

NESCAUM. May 16, 2018. Retrieved August 12, 201%Hitpm//www.nescaum.org/documents/northeastegionat
chargingstrateqy2018.pdf/.
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